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Page 55, line 15, for 1864 read 1866. 

Page 55, line 16, for Horticultural read State Agricultural. 

Page 60, in second table, Illinois, for &40 read £41 ■ 

Page 65, first line above foot-note, for ventricosa read ligamentina. 

Page 72, line 9, for itnbecilis read imbecillis. 

Page 79, line 19, for asperimus read asperrimus. 

Page 80, above Quadrula rubiginosa insert Section Fusconaia Simpson. 
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Page 95. Pomatiopsis sheldonii Pilsbry should read Amnicola sheldonii and 
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Page 100. Physa gyrina oleacea Try on is the immature stage of Physa gyrina. 

Page 103. Lymnwa tazewelliana is a synonym of Lymn&a parva. 

Page 105. Lymnaa palustris michiganensis is the immature form of Lymncea 
reflexa. 

Page 106. Lyntncea reflexa towensis and Lymttata reflexa crystalensis are 
synonyms of Lytnttcra reflexa. 

Page 112, line 6 from bottom, for gouldi read gouldii. 

Page 114, line 5 from bottom, for juxtigens read juxtidens. 

Page 115, line 21, for Witter read Walker ; line 23, Polygyra sayti Binney should 
be changed to Polygyra sayana Pilsbry. 

Page 116, line 1. Polygyra exolcta Binney (1885) should be changed to 
Polygyra ealeta Binney (1837). 

Page 117, line 11 from bottom, for leai read leaii\ line 3 from bottom, Poly - 
gyra monodon fralerna is a good species and should read Polygyra fraterna. 

Page 119, foot-note. A specimen of alliarius in the collection of Mr. Aldrich, 
received from Calkins, proves to be draparnaldi. 

Page 121, line 3 from bottom, for Champaign read Piatt . 

Page 122, line 12 from bottom, for Pyramidnla striatella Anthony read Pyra- 
midula cronkkitei awthonyi Pilsbry ; line 4, for Held read Hold. 

Page 123, fo* Helicodiscus lineatus Say read Helicodiscns parallclns Say. 

Page 162, line 7, for glandulosa read linearis. 

Page 171, line 17, for riparia read vulpina , 

Page 176, line 8 from bottom, for canadense read tnajus . 

Page 180, line 9, {or virgintca read virginiana . 

Page 221, line 6 from bottom, for rectangulus read rectanguldris. 

Page 226, line 3, for fasciatus read fasciata. 

Page 239, line U, strike out Lake Co. entry. 

Page 246, lines 6 and 7, and page 248, lines 1, 14, 20, and 23, for (Enothera 
read Onagra. 

Page 248, line 4, for Candida Horn substitute 0 . sp. 



Page 249, line $ from bottom, for OUtkreutes dimidiana Sodoff? read 
Olethmties separatana Kearfott, and strike out parenthetical matter. 

Page 251, line 7, for grossa read thoracica ; line 21, for words preceding H. 6, 
read Asilus rufipcnnis Hine; line 18 from bottom, for words preceding H. 2, substi¬ 
tute Asilus cacopilogm Hine. 

Page 253, line 8, for Linn, read Emory . 

Page 257, tine 15, for pennsylvanicus DeG, read auricotnus Rob. 

Page 261, Note 6. Melanoplus macneilli is very probably M. fluviatilis Brun. 
Page 262, Note 9. Dr. Bergroth writes that Nabis elongatus is preoccupied. 
The original is elogarUus in the check list. Comparison with long-winged vicartus 
is desirable before re-naming it. 

Page 309, in table, for 69 read 67 , and for 746 read 741 . 

Page 310, in table, for 69 read 67. 

Page 314, line 5, for 1687 read 481 ; line 16, after stubble insert meadows; line 
17, after pastures strike but and meadows , and after 1600 strike out each . 

Page 315, last line, for 668 read 46L 

Page 362, line 7 from bottom, for tonga read parvilamellata. 

Page 373. As a second entry in synonymy insert as follows: 

1854. Nothrus bistriatus, Nicoiet, Acariens des Environs de Paris, p. 397, 
PI VII., Fig. 7. 

Page 376, line 13 from bottom, for Oribata read Oribates, 

Page 378, line 1, for XXV. read XXXV. 

Page 384, after line 5 insert as follows: 

N. bipilis Hermann. Mem. Apt., p, 95. 

In moss, Areola and Parker,' Ill. 

Page 384, line 5 from bottom, for pyrostigma read pyrosttgmata. ^ 

Page 386, after line 11 from bottom insert as follows: 

H . bistriata Nicoiet. Acariens des Environs de Paris, p. 39.7, PI. VII., 
Fig. 

Under logs and n moss, Urbana and Areola, Ill. 

Page 388, line 12, for sphmulum read sphwrula . 



Article I.— Studies of the Life History, Habits, and Taxo¬ 
nomic Relations of a New Species of Oberea (Oberea ulmicola 
Chittenden). By F. M. Webster. 

The species of this genus of Cerambycidce are not easy to 
define, on account of their variability in color, and they have 
for this reason been the subject of repeated and radical revision 
by entomologists. In 1878, Dr. G. H. Horn, in his revision of the 
genus* restricted the number of species to eleven, while Mr. Chas. 
W. Leng, eighteen years later, reduced this number to five. In 
this latter revision Oberea tripunctata Swederus was divided in¬ 
to two groups, or forms as they are there called, the bimaculata 
form and the tripunctata form, the species itself being thus 
burdened with no less than eleven synonyms. Even this ar¬ 
rangement is unsatisfactory, and considerable evidence has ac¬ 
cumulated tending to show that we may have species the adults 
of which are difficult to separate, whose larva are restricted to 
very different food plants. Thus Oberea bimaculata has hitherto 
been reared exclusively from plants belonging to the genus 
Rubus, while 0. tripunctata breeds in a variety of food plants 
other than Rubus, and including the elm. It is therefore inter¬ 
esting to find another apparently valid species which seems re¬ 
stricted to the elm, although 0. tripunctata, as at present under¬ 
stood, breeds on the same tree with the one under consideration. 

One of its close allies, Oberea texana, is a southern form,, 
while 0. ulmicola has thus far been found only in a single city 
of about 20,000 inhabitants in central Illinois. Even there it 
does not infest the elms of the entire city, but has- confined it¬ 
self to a certain section, within which it is so excessively abun- 
dapt that the females are compelled to deposit their eggs in the 
saute twigs again and again, notwithstanding the fact that only 


*Traas, Am. Ent. Soc, VoL VII,, pp. 45-48. 
'fLoc. cth, Vol. XXIII., pp. 153-157. 
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a single larva can survive in each twig. This congestion in num¬ 
bers and restricted distribution would commonly be taken to in¬ 
dicate a spirit of mutual toleration bordering on gregariousness. 
In this case, however, if adults of both sexes are confined at all 
closely together they will, regardless of sex, fall upon each oth¬ 
er, amputating antennae and legs with a savagery like that of 
the most bloodthirsty quadruped, and this vicious disposition 
is, in fact, one of the greatest obstacles to the close study of these 
insects in confinement. 

These studies are based very largely on the acute and un¬ 
tiring observations of Mr. E. S. 6. Titus, formerly Assistant to 
the State Entomologist of Illinois and now an assistant in the 
Division of Entomology of the United States Department of Ag¬ 
riculture. The species was from the first regarded by him as 
probably new, and later, in connection with my own studies of 
insects infesting shade and ornamental trees, specimens were 
submitted to Dr. L. 0. Howard for identification, which revealed 
the fact that it was not represented in the collections of the 
Department of Agriculture, or in those of the United States 
National Museum. As Mr. F. H. Chittenden, of the Division of 
Entomology of the Department of Agriculture, had already col¬ 
lected considerable material for a study of the genus Oberea, he 
was invited to describe the species, and his description of the 
adult follows, together with a table prepared by him showing 
the relations of the species in the genus. 

DES0BIPTI0N OF THE SPECIES. 

The Adult. 

“While studying reared material of the genus Oberea, and 
referring to published accounts of the species, it was observed 
that in many references to economic literature the raspberry 
cane-borer was called Oberea tripundata Fabr. as well as 0. tri- 
pundataSwed. It has been conceded by Horn and others that 
the former name is synonymous with 0. bimaculata Qliv., which, 
the writer is convinced, is quite distinct from 0. tripundata of 
Swederus. We have recently had considerable correspondence 
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with Prof. F. M. Webster, who has also reared these two species, 
as well as a third, and as his views correspond with the writer’s, a 
table has been drawn up, after careful comparison of nearly a 
hundred examples of the first two species discussed and a lesser 
number of the third. 

“As a preliminary, it should be stated that the writer fully 
concurs in the views expressed by Dr. Horn* when he stated that 
the table furnished at that time, 1878, although founded on 
color characters, attained ‘the object in view as nearly as can 
be done’; also that the species were so variable, even with the sup¬ 
pression which he had made,‘as almost to resist generalization’. 

“The first two forms considered can readily be distinguished 
by color characters alone, examination of all available ma¬ 
terial showing these colors of sufficient constancy to leave no 
doubt as to the specific identity of a single specimen. More¬ 
over, the three species are physiologically distinct, being con¬ 
stant within certain limits as regarding habits, 0. bimaculata 
having thus far been reared only from canes of raspberry 
and blackberry ( liubus ), 0. tripunctata from various deciduous 
trees, including dogwood (Cornus) and witch-hazel, while the 
third species is known only as inhabiting the elm ( Ulmus ). 
The three species now under discussion may be separated by the 
aid of the following table; 

A. Ventral surface (including legs and antennae) except 
thorax, black; abdomen somewhat coarsely and very 
sparsely punctate, with rather long, black or dark 
brown pubescence. 

Elytra with black pubescence, disc with prominent 
carinae, and deeply and closely punctate. 

Head somewhat strongly and densely punc¬ 
tate, with moderately black, brown, or dark yel¬ 
low pubescence. bimaculata Oliv. 

AA. Ventral surface (including legs) largely yellow; ab¬ 
domen with punctuation feeble, obsolete, or wanting 
on some segments; pubescence short and pale. 


*Lec. cit. 
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Elytra with cinereous or griseous pubescence; disc 
more flattened, with less prominent carin®, less 
„ strongly punctate. 

Head less strongly and more sparsely punc¬ 
tate, more strongly pubescent with gray or 
yellow. 

a. Form slender, antenn® long; head, an¬ 
tenna, and elytra mostly black, with cine¬ 
reous pubescence; elytra moderately, fine¬ 
ly, and sparsely punctate. 

ulmicola Chittn., n. sp. 
aa. Form more robust, antenn® shorter, black, 
or partly yellow; head with yellow or 
griseous pubescence; elytra largely yellow, 
more strongly and densely punctate, with 
very pale yellowish or griseous pubescence. 

tripunctata Swed. 

“Oberea ulmicola Chittenden, n. sp. (PI. I., Fig. 1.) 

“Form slender. Head, antenn®, and elytra black, with 
gray pubescence, becoming long and dense on the bead, nearly 
obscuring the punctures, and darker plumbeous-gray on the 
thorax. Antenn® slender, long, five-sixths of the length of the 
entire insect. Head somewhat feebly and sparsely punctate, 
with strongly defined median line, especially in the posterior 
portion. Thorax yellow, callosities black, occasionally with a 
smaller black aptescutellar spot on each side; just above the 
leg there is usually another variable black spot, either smaller 
or much larger than the others. Elytra with basal portion on 
each side of and including the scutellum, yellow, occasionally 
with a longitudinal yellow streak on each elytron, extending 
from the base nearly to the apex, which is emarginate and 
sub-bidentate; the surface comparatively sparsely and feebly 
punctate. Epipleur® yellow. Ventral surface usually yellow, 
but occasionally with a portion of the thorax and of the second 
and third abdominal segments and less frequently the first and 
last segment, black. Punctuation very shallow, nearly obsolete 
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on abdominal segments. Proximal portion of legs yellow, distal 
portion black. Thesexual and other characters as farap observed 
differ but slightly from those of tripunctata and bimaculatu. 

Length, 9-13 mm.; width, 1.2-2.0 ram. Average length, 12 
mm.; width, 1.9 mm. The small specimens are obviously stunted. 

“Habitat, Decatur, Illinois, where it breeds in twigs of the 
American elm, Ulmus americana. Described from many speci¬ 
mens reared by Mr. E. S. G. Titus and collected by himself and 
Mr. Webster. 

“Type, No. 6981, U. S. National Museum. Kindly presented 
by Dr. S. A. Forbes, Director of the Illinois State Laboratory of 
Natural History. 

“This species has a somewhat strong resemblance, in dark 
individuals, to 0 . bimaculatn, while the pale forms approach 0 . 
tripunctata. In reality it is nearer 0. texuna in appearance, but 
has longer antennae than any of these. 0. texuna is quite distinct 
in having the paler parts, thorax, and ventral surface red, epi- 
pleuree black, proximal portion of the legs reddish, head less 
hairy, and abdomen comparatively strongly punctate.” 

At present it does not appear possible to separate the early 
stages of this group of species. While there are obscure dif¬ 
ferences, there do not appear to be the necessary positive ones. 

The Egg. (PI. I., Fig. 2.) 

Length,8 mm.; width, 0.6 ram..slightly reniforra,of a creamy 
white color, without perceivable reticulations. 

The Larva. (PI. I., Fig. 8.) 

Length, 14 mm. Head much smaller than thoracic seg¬ 
ments, body decreasing in width posteriorly with moderate uni¬ 
formity to the eighth segment, which is considerably smaller, the 
anal still more reduced; body light straw-color, the two posteri¬ 
or segments lighter; head anteriorly dark brown, posteriorly the 
color of the body, mandibles darker than anterior portion of 
head. Cervical shield brownish yellow, anterior surface smooth 
polished, terminating posteriorly in a slightly raised, transverse 
ridge. The apical declivity is shagreened, more finely posteri- 
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orly and centrally; narrow median dorsal area whiter; lateral 
oblique, sinuate grooves darker. In front of the shagreened area 
are a few short erect hairs, with larger ones placed laterally on 
this segment. On the next segment there are but two lateral 
hairs on each side, and none on other segments until the eleventh, 
which has a single stout bristle on each side considerably above 
the margin, and a transverse row of hairs along the posterior 
margin. The anal segment has a considerable number of long 
curved hairs along the lateral and posterior areas. The lateral 
margins of each of the abdominal segments, just below the 
spiracles, have an inflated appearance, and segments three to 
ten inclusive are strongly sculptured, especially on the dorsal 
surface, by transverse, tubercular, flattened ridges which are 
minutely shagreened. The sculpture of these is clearly shown 
in Fig. 3, PI. I. The lateral inflations, with deep intervening 
constrictions, give the larva when extended a somewhat monil- 
iform aspect. 

The Pupa. (PI. I., Fig. 4.) 

Length, 18 mm.; color uniformly light yellow; head with 
nearly triangular impressed area between the bases of the an¬ 
tennae, on each side of which are a pair of closely set hairs. 
There are two clusters of minute spinules on the clypeus. The 
antennae, being abruptly bent downward, give the head a de¬ 
cidedly square appearance. They extend backward to just be¬ 
yond the middle femora, where they turn forward along and out¬ 
side of the anterior and middle legs, the posterior pair of legs 
being folded under the wings. There is a minute, robust, hooked 
spine on the marginal ridge of each of the abdominal segments 
except the terminal, the hooks being reversed; there is also on 
each of these segments a transverse dorsal elevation armed 
with irregularly placed, minute, stout spines. The terminal 
s gment is provided with a number of long hairs. 

LIFE BISTORT. 

There is a single annual generation, the lame hibernating 
in the twigs and finishing their development in the spring, the 
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larval period being nearly eleven months. Pupation takes 
place within the twigs during late April and early May, the 
pupal period occupying from 22 to 29 days. The eggs are de¬ 
posited, in the vicinity of lat. 40°, in Illinois, from about May 
20 to June 15. The egg period is from 5 to 7 days. 

METHOD OF 0VIP08ITI0N. 

As observed by Mr. Titus, the female first girdles the ten¬ 
der growing twig by cutting, with her jaws, a deep groove en¬ 
tirely around it. The twig is then easily detached, and falls to 
the ground with the first light breeze that occurs. Retreating 
about an inch along the remaining portion of the twig, the 
beetle cuts a short longitudinal slit in and through the bark 
but not entering the wood, and at the lower end of this she 
cuts a shorter transverse gash, also extending only through the 
bark. She now pushes the tip of her abdomen under the bark 
at the angle formed by the two gashes she has made, usually 
to the right of the longitudinal slit but sometimes to the left, 
and places her egg snugly under the young tender bark, some¬ 
times nearly a fourth of the way around the twig, where it can 
be easily detected by the slight elevation thus caused. Having 
placed her egg, she now retreats still further toward the base 
of the twig, usually about an inch, and here girdles it a second 
time, but cutting only to the wood, thus crippling the twig 
without killing it. If the same female deposits more than one 
egg in the same twig, she does it at different times, the evident 
intention being to place them singly, one in each twig, and as 
shown in Plate I., Fig. 2. 

HABITS OF THE LARVA. 

The young larva, on first hatching from the egg, begins to 
feed even before it has entirely emerged, gnawing a minute 
channel toward the base of the twig and under the bark long 
enough to enable it Wholly to withdraw the body from the egg¬ 
shell. It then seems to back up into the abandoned shell add 
cuts a minute circular hole in the bark directly in line with the 
channel. Up to this time all of the castings have been pushed 
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back into the egg-shell, but now they are pushed out through 
the circular hole thus made. Working now down the center of 
the twig and continually enlarging its burrow, the larva pro¬ 
vides at intervals similar but larger vents in the walls for the 
same purpose. In this species these holes for the disposal of 
excreta and waste material do not appear to be as frequently 
cut as in the case of allied species, the distance from one to an¬ 
other ranging in our specimens from a little over an inch to 
more than two inches. 

Several years ago, while studying similar habits of what I 
then supposed to be Oberea bimaeulata, but now know to have 
been 0. tripunctata, I observed these holes to occur frequently not 
more than an inch apart, and the excreta were pushed through 
and fell down in more or less continuous sections. In two cases 
the masses of excreta thus disposed of by a larva of that species 
nearly full grown and about an inch in length during the twenty- 
four hours, were kept and carefully measured. Their length 
amounted to the astounding total of twenty-four and three 
eighths inches, showing that each hour of the day and night the 
larva had voided a stool greater than its own length,—a fact 
which gives some idea of the enormous amount of food eaten 
within that time.* 

As the larva increases in size it frequently reverses its posi¬ 
tion in its burrow, and moves up and down at will. These 
journeys are easily accomplished by the simple contraction and 
expansion of the segments of its body aided by the shagreened 
areas on the dorsal surface. Just prior to pupation, the larva 
gnaws out a cavity in the wall of its burrow similar to that 
constructed for the disposal of the excreta, except that it does 
not penetrate the outer bark. An avenue of escape is thus pro¬ 
vided for the adult beetle without exposing the pupa. Pupation 
occurs within the burrow, and only a few minutes are required 
for the escape of the beetle from the pupal envelope. 

Secure as they may appear to be in their channels, the 
larvae are not without their troubles, for not only the main 

•Journ. N. Y. Ent. Soc, Vol. V., pp. 303-403, W. X., Fig. 1 and 9. 




twig is inhabited but the laterals as well, and there may thus 
be several larvse, each in its individual twig, pushing down¬ 
ward to the base, in which but one of them can survive. The 
one that is foremost in this blind race, as it passes below its 
fellows cuts off their food supply and leaves them to perish in 
their homes. In some instances larvae have been observed to 
pass the whole length of water-shoots and for a short distance 
into the wood of the tree itself. 

The effect on the trees is to destroy the growth of shoots 
put forth prior to the middle of June. This injury, continued 
year after year, results in bunches of dead stubs, a clump of 
which is shown in the colored plate (II.), drawn from a speci¬ 
men cut by me from a tree in one of the parks in Decatur. 
The short blackened stub to the right shows the work of the 
larvae two years ago; the longer one to the right of it, with the 
two blackened laterals, shows the work last year; while the 
green and brown shoots show the effect on the twigs the pres¬ 
ent season. The single small twig at the extreme right, which 
sprang out from the base of a larger one already affected, was 
the only one of the cluster that had escaped destruction, it 
having been put forth after the beetles had disappeared. By 
another year this whole group of twigs would have become 
hollow blackened stubs. Fresh growths being attacked and 
destroyed in the same manner, the cluster of dead stubs is in¬ 
creased year after year. In such a case as that of the unin¬ 
jured twig at the extreme right in the colored plate, the larva 
would continue its work another spring and, passing below the 
juncture, finish the destruction of the group. 

HABITS OF THE ADULT IN8ECT. 

Two very striking peculiarities were observed by both Mr. 
Titus and myself. In the twenty-five years that I have been 
studying the habits of insects, I do not recall an instance of 
such seemingly utter disregard for the perpetuation of the 
species as is exhibited by these beetles. The vicious assaults 
which they make on each other, regardless of sex, are paralleled 
only among the Mantidce and some species of spiders. While I 
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did not notice any conflicts in the open, we both experienced 
the utmost difficulty in keeping the adults in sufficiently close 
quarters to enable us to study their actions. If a male and 
female were confined at all closely, they would instantly attack 
each other with such ferocity that within a few moments they 
would be rolling helplessly about among fragments of legs and 
antenna;, only the basal portions of these remaining attached 
to their bodies. It was found wholly impossible to transport 
living individuals without giving them ample quarters, and I 
was finally forced to give each a box or vial to itself. 

The other peculiarity referred to is alack or insufficiency of 
the dispersal instinct when the beetles become excessively 
abundant in a locality. Though no trace of them was found 
in some parts of the city of Decatur, in other parts they were 
so abundant that the young growth of the elm did not afford 
them sufficient material in which to mature more than a small 
percentage of their larva;, only one of which can develop in a 
single twig, but instead of hunting for other trees where suit¬ 
able conditions existed, the females girdled the twigs and de¬ 
posited the egg where this had been done, not only once, but 
time and time again, before. I have found twigs in which 
there had been as many as eight separate ovipositions, with the 
usual number of girdlings in each case. 

The upper figure in the colored plate affords a very good 
illustration of a multiplicity of ovipositions, as also one of 
the twigs in the cluster below. We have here, consequently, 
wbat might almost be termed insect infanticide on a stupen¬ 
dous scale. But the full extent of this wholesale murder does 
not appear in the illustrations. In all examinations of the am¬ 
putated portions of the twigs made by Mr. Titus, he found none 
which contained eggs or larvee, and this was true of my own ob¬ 
servations, made during the early part of the egg-laying seasop. 
Late in May, however, I began to find sections of amputated 
twigs on the ground underneath the trees, which showed plainly 
that this amputation was not the result of a first visit of a female 
intent on oviposition. Ordinarily, the tip of the twig is severed far 
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enough back to include from two to four or five leaves, and this 
amputated portion is free from egg or larva. But I now began 
to find, scattered under the infested trees, pieces of twigs which 
had been cut off at both ends, and those freshly dropped con¬ 
tained in most cases either an egg or a newly hatched larva, 
while in the older, withered ones there was more often a very 
young larva, dead. As the season of oviposition advanced, these 
secondary amputations, repeated perhaps five or six times on 
bhesame twig, became more numerous, and an examination of the 
trees disclosed the fact that nearly every twig contained at least 
one egg or larva, and that some of them contained several. For 
those females that had yet to oviposit, there were no twigs not 
preoccupied, and fully five percent, of the amputated pieces on 
the ground contained a larva or an egg. It became clear that 
the mortality resulting from this repeated oviposition and am¬ 
putation was greater than that from all other causes combined. 

The beetles appear to feed but little, and then only on the 
leaf veins, as shown in Fig. 5, Plate I., and at the extreme right 
of the colored plate. Neither Mr. Titus nor myself found them 
feeding on any other part of the leaf, or any indication of their 
having done so, even when confined in breeding-cages. 

POOD PLANTS. 

It would seem from the information thus far obtained, that 
this species confines itself strictly to the American elm. While 
the beetles will, if confined on other plants exclusively, feed 
sparingly on the leaves, they will not oviposit in the twigs, but 
if removed and placed on elm, they will proceed to deposit their 
eggs. Adults of both sexes confined on raspberry May 20, were 
all dead by May 29, having in the mean time shown no inclina¬ 
tion whatever to oviposit, though the sexes were observed in the 
act of pairing. The same was true of those confined on Comas; 
but when removed, these females oviposited in elm. These state¬ 
ments are taken from Mr. Titus’s notes, and my own experi¬ 
ments simply duplicated these results. Though I found Oberea 
lame in other kinds of trees in the parks at Decatur, I am con¬ 
fident that these belonged to another species, probably Oberea 
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tripundata, which was also reared from elm-trees infested by ul- 
micola. No experiments were tried with other species of elm. 

NATURAL ENEMIES. 

As may be seen from the foregoing, this species is its own 
greatest enemy. No egg parasites have been found, though 
such may confidently be looked for in the future. That the 
eggs are to some extent destroyed by birds, appears probable, 
though none were observed in the act. Nuthatches were pres¬ 
ent in the trees, both in those infested and in those free from 
the pest, and the frequent occurrence of twigs with the bark 
pushed upward and outward at the point where the egg is 
usually placed, as is shown in Plate II., upper figure, suggests 
clearly that some feathered enemy had pushed its beak beneath. 
As this lifting of the bark was noticed only on the side of the 
longitudinal slit where the egg is usually placed, it is fair to 
presume that either the egg or young larva had been removed. 

GENERAL EFFECT ON ELM-TREES. 

The production of bunches of short twigs which are annu¬ 
ally killed and replaced by others, these suffering in turn in the 
same manner, has been plready described, and the inevitable 
effect on the general appearance of the trees will be clear to 
any one at all familiar with the growth of young elms. They 
gradually assume a scraggy, stunted, and misshapen appear¬ 
ance, with the foliage inclined to grow in tufts about the larger 
limbs, the latter throwing up an unusually large number of wa¬ 
ter-shoots, which, being killed down each year, add to the un - 
sightly appearance of the tree. The limbs may increase in size 
but not in length, as each year’s growth is killed back the 
same year. Sometimes the larvae working in spring pass be¬ 
yond into lateral twigs which had escaped attack and cause 
their death. I have found lateral twigs and fresh growth# 
withering and dying from this cause as late as the latter part 
of May. Larger trees do not show the injury as much as smaller 
ones, but even the former will lack the broad, wide-spreading 
growth so much admired in the elm. Not all trees standing in 
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close proximity are affected alike. Some will be girdled com¬ 
paratively little, while others, perhaps but a few rods away, 
will suffer a most serious pruning. It would seem as though 
the beetles were disinclined to forsake the trees from which 
they had themselves emerged,—a supposition strongly sup¬ 
ported by their extremely local distribution. 

DISCOVERT OF THE SPECIES. 

The attention of the custodian of the Decatur city park was 
first attracted to the insect by the enormous dropping of the 
leaves during late May and June, this increasing the labor re¬ 
quired to keep the grounds in proper condition. The facts were 
first reported to the State Entomologist in October, 1901, at which 
time it was said that the injury had been noticed for some two or 
three years preceding, becoming more serious each year. The 
tips of the twigs, with from three to six leaves attached, appeared 
to have been cut squarely off in a way to suggest the work 
of an insect, but of the author of the injury itself nothing had 
then been* learned. May 28,1902, Mr. Titus was sent to Decatur 
by Professor Forbes to learn the cause of the injury, and it was 
during this visit that he first secured material for his studies of 
the habits and life history of the species. This was supplemented 
by further accessions from the trees during the remainder of 
the season, and by carrying the females with him, in his travels 
about the state, Mr. Titus was enabled to secure the facts here 
given relative to oviposition and to the actions of the very young 
larva. Other data were obtained by carrying the insect through 
the year in the insectary. The writer took up the investigation 
in the spring of 1903, and was able to add somewhat to the re¬ 
sults of tiie careful work of Mr. Titus, as well as to clear up some 
points on which the latter had not been able to secure conclu¬ 
sive evidence. 



EXPLANATION OF PLATES. 


Plate I. 

The Elm Twig-girdler, Obtrta vlmkola Chittenden:a, adult beetle; b, egg, enlarged 
and in position under bark of twig; c, larva, d, pupa, e, showing leaf-veins eaten 
out by beetle in feeding. 

Plate It 

Elm Twig-girdler, Obtrta ulmkola Chittenden; a, illustrating girdling of twigs by 
adult and the general effect on the young twigs, the original having been cut 
from an elm-tree in a city park in Decatur, Ill.; adult shown engaged in feeding 
on leaf at right? b, a much girdled twig illustrating the effect of birds In search¬ 
ing for eggs or young larva. 







Injuries caused by Elm Twig-girdler (Oberea ulmicola Chittenden). 



Article II .—Studies of the Habits and Development of Neo - 
cerata rhodophaga Coquillett. By F. M. W ebbtbb. _ 

About the year 1897, in the vicinity of Chicago, Illinois, 
certain varieties of roses grown under glass, notably the Meteor, 
were attacked by great numbers of minute cecidomyian larvae 
which destroyed the terminal leaf and blossom buds. In the 
greenhouses of one extensive rose-grower, the injury was so 
severe as to render the production of the Meteor unprofitable, 
and he stopped growing it for a time, until the pest seemed to 
have disappeared. Strangely enough, another grower, whose 
houses were separated from those of the first only by a narrow 
alley, did not at that time suffer at all from the ravages of the 
insect, but continued to grow the Meteor in his rose-houses with¬ 
out difficulty until sometime after, when he, too, began to ex¬ 
perience severe losses on account of its depredations. The 
species was not definitely determined at that time, and it is im¬ 
possible in the light of later investigations to say with cer¬ 
tainty whether or not more than one was engaged in these at¬ 
tacks. Since then, however, a number of extensive rose-grow¬ 
ers about Chicago have been obliged to abandon the growing 
of this particular variety of rose on account of its extreme 
liability to attack from these larvee. 

Is 1900, Mr. D. W. Coquillett published a paper* reporting 
similar injuries to roses grown under glass in New Jersey in 
1866 and 1889; New York in 1890; Washington, D. C., in 1891, 
1894, said 1896; Boston in 1894; and Chicago, as has been stated. 
In 1897. , In this paper, Mr. Coquillett describes a nerf species, 
Diplosis rosivora, and a new genus and species, Neocerata rho - 
dephaga, both of which were reared from larvae attacking rosee' 
in this manner in Washington, D. C. The author says that 
the larvse of the former species—those of the latter being un¬ 
known to him—^ate of a white color when young, but become 
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orange-red in the latter part of their periods”. Elsewhere in 
his paper he tells as that these larvae are entirely devoid of the 
the so-called “breast-bone”, and in still another place expresses 
the suspicion that the species was originally a native of some 
tropical region, as they were not known to attack roses in the 
open air. Summarizing this information, then, we have a 
peculiar injury to roses, especially to the Meteor, a variety 
originating in Europe, occurring in widely different localities, 
due to two species of insects, working to all appearances pre¬ 
cisely alike, and reared from infested plants growing in Wash¬ 
ington. Apparently the same species was sent to the U. S. De¬ 
partment of Agriculture from Cleveland, Ohio, in 1908. 

On May 16,1908, a firm located in the vicinity of Chica¬ 
go, engaged in growing roses extensively under glass, advised 
the State Entomologist of serious trouble among their Meteors, 
evidently due to a minute white worm which attacked the 
buds and destroyed them. Early in June, Mr. C. A. Hart, being 
in that vicinity, visited the premises by Dr. Forbes’s direction, 
and brought some of the affected buds to the office. The larvae 
found in them were very small, white, except those seemingly 
full grown which were tinged with orange, and the so-called 
“breast-bone” was clearly present. 

The matter was now placed in my hands for investigation, 
and on June 11, acting under instructions, 1 visited the rose- 
houses containing the injured plants. Larvae were found in 
the young rosebuds of both leaf and blossom, but more abun¬ 
dantly in the latter, and also eggs, which, from their position in 
these buds, indicated that they were those of the same species 
as the larvae. Several very minute female midge-like flies were 
also taken, seemingly in the act of ovipositing in the blossom 
buds. 


SPECIES DIPPERS PBOM THOSE PREVIOUSLY DESCRIBED. 

The larvae found in the rosebuds did not agree with those 
described by Mr.Coquillett, but, like those brought home by Mr. 
Hart, possessed the “breast-bone”, and the older individuals were 
not an orange-red color, but slightly tinged with orange with- 
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out any clearly defined pattern to the coloration. The adult 
flies afterwards reared from these larvae did not entirely agree 
with either of the species described by Mr. Coquillett, but proved 
to be the same as those observed in the act of ovipositing in the 
buds. Moreover, from larvae inhabiting the buds at this time I 
reared adults which, ovipositing in other buds on plants pro¬ 
vided them, gave me eggs like those previously observed, as 
well as larvae, pupae, and adults, afterwards reared from these 
eggs. Clearly, I was dealing with a species whose larvae inhab¬ 
ited rosebuds in the same manner as those described from 
Washington. Specimens have since been submitted to the noted 
British dipterologist, Mr: F. V. Theobald, who reported upon 
them as follows: 

“1 have made a number of careful preparations of the rose 
cecidomyid. The female you sent previously had the antennas 
broken. But for the antennae, they exactly answer to Cecido- 
myia rosarum Hardy. I feel quite sure they are all Coquil- 
lett’s Neoeerata rhodophaga (Bull. 22, N. S., Div. Ent., U.S.Dept. 
Agr., p. 47. 1900). The males are all 9-jointed in regard to the 
antennas, and exactly answerCoquillett’s description. I mounted 
some twenty females, and found the antennal joints vary from 

9 to 11, so the character of his genus (which is certainly a good 
one) in regard to antennal joints must be modified. There is 
no doubt thit antennal joints vary in cecidomyids, especially in 
the female sex. In one I found an evidence of transition between 

10 and 11 joints. All the males, some fifteen, had the same geni¬ 
talia and 9-jointed antennae. The globular second joint is very 
characteristic Note also the marked lepidopterous scale in 
this species.” 

While the normal antenna of the female is shown in Plate 
III, i, and is certainly 10-jointed, with an occasional indication 
of 11 joints, as stated by Mr. Theobald, the terminal joint being 
prolonged and constricted but without distinct articulation, yet 
there is a wider variation than was observed by him. In one case 
a female was foundwith a 6-jointed antenna on one side, joints 3 
and 4 being fused, with the terminal joint fully twice the ordi- 
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nary length, while the other antenna consisted of 9 joints, the 
terminal one seeming to consist of two fused together. Another 
female had 9-jointed antennae, but again the terminal joint was 
fully twice the normal length, with the same appearance of two 
joints being fused as is exhibited where there are 10, and a con¬ 
striction as if indicating an 11th joint, while still another female 
had 9-jointed antennae, with an indication of a tenth. The males 
all have 9-jointed antennae. It will thus be observed that the fe¬ 
male does not agree with Mr. Coquillett’s description of this 
species. Hardy described Dichelomyia (Cecidomyia) rosarum as 
having 14-jointed antennae, so our species does not fit his descrip¬ 
tion, though, as stated by Mr. Theobald, aside from the number of 
antennal joints there is no perceivable difference between them. 
We have shown that the number of joints in the female antennae 
of the American species is too variable to be considered a specific 
character. Are not those of Hardy’s species equally variable, 
and did he not describe a variation instead of the normal? How 
far can the number of antennal joints be relied upon in sepa¬ 
rating the species of Cecidomyiidwl These are questions that 1 
am unable to answer, but they have a decidedly important rela¬ 
tion to the solution of the problem of the specific identity of 
the insect under consideration. 

The larvae from which all my material was reared, closely 
correspond with the description given by Hardy, but unfortu¬ 
nately he could not say whether it was his C, rosarum or C. rho- 
dophila that developed from them. 

HABITS OF THE BRITISH SPECIES. 

The habits of Dichelomyia rosarum are given in “Die Rosen- 
schadlinge,” p. 272, by Friedrich Richter v. Binnenthal; and 
by Rdbsaamen, in “Biologisches Centralblatt,” Vol. XIX., Nos. 
16, 17, and 18. Mr. Theobald informs me that he has found 
it attacking roses in England, both in rose-houses and in the 
open. In the open, it attacks the dogrose, Rosa canina Linn., 
the commonest rose in Britain, which grows rapidly and luxuri¬ 
antly in hedges, thickets, and various dry places in every part 
of the country. “The gall, is formed by the edges of the leaflet 
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rising above the midrib until they approximate and a thin-walled 
hollow pod is formed. The galls may be sought for during the 
months from June to October. The larvae pupate in the ground, 
the imagines emerging in about six days after pupation.”* The 
galls on the leaves are certainly more conspicuous than are the 
effects of the American species in this country, in rose-houses. 
The species winters in the pupal stage. 

HABITS OF THE AMERICAN SPECIES. 

1 have never seen the larvae attacking the native wild roses, 
even about Chicago, though, in the near vicinity of infested rose- 
houses, I have found them in buds of a variety known as the 
Bride, growing in the open air. The manner of hibernation in 
our species is not well understood, but in the rose-houses there 
is no injury done by the larvae from late October until late the 
following May. A thorough inspection of large rose-houses 
about Chicago, November 18-20, did not reveal a single larva or 
adult, even where serious damage had been wrought a few 
months before, and an inspection made on January 29,1904, 
also failed to reveal their presence. 

' In the rose-houses, the larvae attack the Meteor, Wooton, 
Bride, Madame Chatenay, La France, Ivory, and Golden Gate, 
but are far more fatal to the first than to any other variety. 
The insect first appears in such rose-houses as are old and more 
or less open on account of cracks and crevices, or else in such 
as are new and tight, requiring much ventilation. In the case 
previously referred to, where only an alley separated infested 
from uninfested premises, the uninfested houses were given the 
least possible ventilation consistent with the growth of the 
roses, while those infested were more generally ventilated. 
Later on, these conditions were reversed, and the situation as to 
insects changed also, the premises that had before escaped being 
now overrun. 

An experienced foreman in the employ of a firm of exten¬ 
sive rose-growers whose premises were infested with this midge, 
informed me that the insect first attracted his attention by at- 

♦“British Vegetable Galls," by Edward T. Counold, p. aofi, Plate 87. 
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tacking those buds that were highest npand nearest to the glass, 
and that the larvae were only to be found in such buds as were 
in close proximity to the glass, those situated lower down not 
being at all affected, thus indicating that one rose-house may 
become infested from another by adults, and not necessarily 
from the introduction of infested plants. From the fact that 
there are but few larvae present up to the month of May, but 
that they increase in number during the summer and altogeth¬ 
er disappear in late October, it would seem that they follow 
very closely the habits of the British species. 

The eggs are deposited either in the unfolding leaf buds or 
under the sepals of the blossom buds, the latter position seem¬ 
ingly being preferred by the females where there is an oppor¬ 
tunity for selection. In case the former is chosen, the eggs are 
deftly inserted in the conduplicated leaves between what would, 
later on, constitute the upper surfaces of the two halves of the 
unfolded leaf. The maggots appear to fasten the edges togeth¬ 
er with some viscous matter, thus forming a sort of pod within 
which they attain their larval growth. If there are few larvae, 
their effect is to cause more or less prominent swellings on what 
would later become the lower surface of the leaf; if there are 
many larvae in the leaf, it simply becomes distorted and discol¬ 
ored and dies, leaving the affected parts as illustrated in Plate 
HI.a. In case of blossom buds, the effort of the female seems to 
be to place her eggs as far under and near the base of the sepal 
as possible, but there does not appear to be any regularity ei¬ 
ther ih their exact position ornumbers. Occasionally they will 
be .found stuck in the sutures separating the sepals. The ovi¬ 
positor of the female is capable of great extension, and I have 
observed it to be curved, coiled, and twisted, in her efforts to 
push it under the closely adhering sepal of a very young bud. 
Frequently, after this has been accomplished she is unable to 
extricate it, and dies attached to the bud. In one case I found 
two females on a single bud, they having apparently perished 
in this manner. Nevertheless, the females seem to be strik ing , 
ly attached to their labor of ovipositing, as, in a propagat in g 



21 


bouse where there were thousands of young plants with but 
few blossom buds, if they were driven from one of these they 
would fly but a few inches away and soon return. They are 
exceedingly minute, and obscure while on the wing, having 
much the appearance of floating particles of dust. 

While the larvae are at first usually well covered by the, 
sepals and folded leaves, if excessively abundant they will, later 
swarm out and over the outer surface, especially of the blossom 
buds, finally leavingthem in the condition indicated in the plate. 

DESCRIPTION. 

Egg (PI. III., b).—Length, 0.82 ram.; width, 0.075 mm. 
Smooth, orange color with tinge of yellow, elongated ovoid, 
with one end but slightly obtuse. 

When placed under the sepals, the eggs are often slightly 
bent or,otherwise distorted, but when deposited on the surface 
or in the folded leaves, this does not occur. They have a vague 
resemblance to the hair-glands of the buds, and might be mis¬ 
taken for these by the careless observer. The egg period is 
two days. 

Larva (PI. III., c, d).— The newly hatched larva is but 
little larger than the egg from which it emerged, and much the 
same color. Later it becomes nearly white, but when ap¬ 
proaching maturity it takes on a reddish tinge, without definite 
pattern in its coloration, except that the lateral margins remain 
white. The amount of color varies with individuals, but none 
are wholly orange. The length of a fully grown larva is 1.8 mm.; 
width, 0.45 mm.; widest at middle, obtuse and tuberculated on 
the posterior segment, tubercles with minute apical spine; sur¬ 
face finely granulated, lateral margins distinctly compressed, at¬ 
tenuated anteriorly, breast-bone distinct, a conspicuous black 
spot on upper side and showing through to the under side in¬ 
distinctly, just in front of breast-bone. Antenn© short, not 
extending beyond the body. 

When fully grown the larv© crawl out and drop to the 
ground, and I have observed as many as twenty-five in a single 
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blossom bud. They are very tenacious of life. Those Mr. Hart 
secured some days after removal from the buds and placed in 
80 per cent, alcohol at 11:25 a.m., were still active at 2:40 p. 
m., and lived for some time in the 95 per cent, alcohol in which 
I then submerged them, but at 8:50 p. m. seemed to be dead. 
Infested rose plants were fumigated with hydrocyanic acid gas, 
in one case one tenth, and in another fifteen hundredths of a 
gram of potassium cyanide being used to each cubic foot of 
space. The plants were subjected to the gas for fifteen minutes 
in both cases, with the result that only the larva: that were ex¬ 
posed were killed, while such as were protected by the sepals 
were not affected. The same treatment killed flies (in from 
twenty to thirty seconds), plant-lice, and beetles. On descending 
into the ground the larva constructs an almost transparent co¬ 
coon—presumably the product of exudation—sufficiently viscid 
to stick to surrounding particles of sand or dirt, and becoming 
sufficiently tough to retain its contents. Within this the larva 
remains two days, some of the time in a curved position, when 
it passes into the pupa state. The larval period, including two 
days in the cocoon, is seven days. That moisture has little in¬ 
fluence on the development of the insect is shown by the fact 
that pupation in this case was continued in sand thoroughly sat¬ 
urated with water. 

Pupa (Plate III., e, f).—Length, 1.6 mm.; width, 0.58, mm. 
Color, at first as in the full grown larva, later the eyes are red 
and the general color of the body more reddish-yellow, but 
af the time of emerging from the cocoon the eyes are black, 
the antennae and legs nearly black, and the head and prothorax 
dusky. On the dorsal abdominal area is a median red space, 
widest at base, diminishing to the sixth segment. On all of 
the segments except the first is a transverse spinulose ridge 
near the anterior dorsal margin, less marked on the second 
segment and increasing in size to the eighth, which is sculptured 
somewhat as in the larva. Ventral surface without spinulose 
ridges. Anal segment much smaller than seventh, which is 
slightly smaller than sixth. • Bases of antennae produced, with 
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the usual pair of bristles just behind them, while the two large, 
pointed respiratory tubes protrude through the cocoon, as 
though utilized by the pupa in making its way forth. Pupal 
period, six days. 

On making its way from the cocoon to the surface of the 
ground, the pupa travels by the aid of the spinulose ridges on 
the back. One under observation, which had pupated in water 
in a watch-glass, crawled to the rim and traveled three times 
around the edge entirely on its back; and another, which 
emerged under a bell-glass, traveled for a distance of six inches, 
also on its back, over the moistened inner surface of the glass. 

Rdult (PI. III., g, h).—“Antenna) in both sexes slightly 
shorter than the head and thorax taken together, nine-jointed; 
joint 1 obconical, 2 globular, wider than any of the others; 
joints 8 to 8 only slightly longer than wide, subsessile, the 
hairs very sparse, not arranged in whorls; joint 9 almost twice 
as long as 8, slightly constricted near the middle. Wings hya¬ 
line, bare except along the hind margin near the base and on 
the veins, which are sparsely bristly, rather densely bristly 
along the first half of the costa, interspersed with flattened 
bristles; the first vein lies very close to the costa, which it joins 
slightly before the middle of the wing; third vein evenly ar¬ 
cuate, joining the costa far before the extreme apex of the 
wing, this distance almost equaling one-half of the greatest 
width of the wing, the extreme base of this vein, where it 
joins the first vein, very indistinct; fifth vein indistinct toward 
its apex, forked at its last fourth, the anterior fork reaching 
the hind margin a short distance basally of the tip of the 
third vein. First tarsal joint less than one-half as 'long as 
the second, claws of tarsi simple. Color of alcoholic speci¬ 
mens yellow, the head and thorax tinged with brown. Length, 
1 to 1.26 mm.” (Coquillett.*) 

NATIVITY OF THE INSECT. 

In the light of the foregoing it will be seen that our rose- 
attacking insect is not a native species, else it would certainly 

•Bull, a*, N. S., Div. Ent., U. S. Dept. A*r., P 47 
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have attracted attention by its appearance in roses in the open 
air, and its gradual occurrence farther and farther inland does 
not imply an American origin. 

It affects the most seriously a species of rose that requires 
a very warm, yet ventilated environment, and which, indeed, 
is one of the most difficult varieties to grow successfully in this 
country, besides being of European origin. In England and 
Europe there is also a rose-attacking insect which can only be 
separated anatomically from our species by the number of an¬ 
tennal joints, a character known to be somewhat variable. 
The habits of the two are very much alike, except that in Britai n 
the larva affect the leaf buds and not the blossom buds, both 
in the rose-houses and in the open air. Our species attacks 
roses only in rose-houses, largely confining its ravages to the 
blossom buds, but when attacking the leaf buds affects them as 
does the English species. In Britain, and in the open air, the 
wild, or dogrose, though it grows rapidly, can not certainly 
make as rapid growth as does the Meteor in our rose-houses, 
where all the ingenuity of the grower is centered on producing 
the most rapid and vigorous growth possible. It is doubtful if 
the American species could, under these conditions, develop in 
any considerable numbers in the leaf buds, as the growth of the 
buds is so accelerated by artificial conditions that there is not 
time for the larvae to develop within them before they become 
too much expanded and too tough to admit of the larvae affect¬ 
ing them. The blossom bud, being of a slower development, 
affords a longer time for the larvae to mature, and, besides, pre¬ 
sents food of a different character from that of a leaf bud. 

To sum up the whole discussion, then, it is not now possible 
to regard our American species as the same as that occurring in 
England and Europe, known as Dichelomyia romrutn Hardy, 
but that it is closely allied to that species can not be doubted. 
We must wait for future studies to show us whether our Amer¬ 
icanized form has sufficiently developed to admit of its being 
separated as a new genus and species. 

I have held to Mr. Coquillett’s specific name because it is 



very convenient whereby to designate our American insect, and 
time, which sooner or later will settle these problems, will put 
the question to rest, perhaps by proving that his new genus 
and species is entirely distinct. At present, we know too little 
of these insects to go beyond this. 


EXPLANATION OF PLATE. 


Plate III. 

The Rote Midge, Neocerata rkodophaga Coquiliett: a, illustrating effect of larvae on 
blossom and leaf buds; b, egg; c, newly hatched larva; d, fully grown larva; e, 
immature pupa in cocoon, dorsal view; f, immature pupa in cocoon, lateral view; 
g, adult male; h, adult female; i, normal antenna of female. 

Figures a, b,c,and d, Plate I.,and b, c, d, e, f, g, h, and i, Plate 111., all greatly en- 
larged; Figure e, Plate 1., and Plate II., alt about natural size; Figure a, Plate III., 
reduced All figures drawn from life by Mist Charlotte M. Pinkerton, under author's 
supervision. 

Artie Its I. and II, isstud Ftb, 36 , 1904 , 




The Rose Midge (Neooerata rhodophaga Coquillett) and injured plant. 



Article III .—A Review of the Sunfishes of the current Genera 
Apomotis, Lepomis, and Eupomotis, with particular Reference to 
the Species found in Illinois. By R. E. Richardson. 

During the progress of studies on material from the large 
collection of Illinois sunfishes belonging to the Illinois State 
Laboratory of Natural History, a striking and, as it appeared 
later, fundamental difference in form was observed between 
the lower pharyngeals of specimens of Lepomis pallidus (Mitch* 



Fig. i, EnfrmoHt gitietut, lower left pharyngeal, from above; a, side 
view ; 3, tame of Ltpamis t&lhdut, from above; 4, aide view. 

Ant., anterior apex ; /. 3/., posterior spur; 0. m„ outer margin; 

Inner angle. * 

ill) and Eupomotis gibhosus (Linneeus). These bones in the 
first species were found to be comparatively light, flattened 
dorso-ventrally, and always narrow, the width in the lengtb ^of 
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the toothed portion of the bone ranging from 2.9 to 8.4 and 
averaging more than 8 in twenty measured specimens whose 
length ranged from 2| to 6 inches. The inner angle {La.) is 
quite obtuse,120° to 140°,and theouter margin ( o.m .) is straight 
or slightly inbent from the tip of the posterior spur ( p . sp.) to 
the anterior extremity {ant.) of the bone. The lower phar- 
yngeals of Eupomotis gibbosus are deep and broad, with infe¬ 
rior and lateral prominences, never being flattened or hollowed 
out underneath as in L. pallidus. Measurements made on 
twenty specimens, from 2£ to 6 inches in length, show a varia¬ 
tion of only 1.9 to 2.5 (average 2.17) in the ratio of width to 
length of the toothed portion, and a range of 95’ to 111 ° in the 
inner angle. The outer margin of the pharyngeal in this spe¬ 
cies presents a double curve, with a moderate sinus situated pos¬ 
teriorly, immediately in front of the spur, and a more or less de¬ 
cided anterior arcuation, margining a lateral ledge-like promi¬ 
nence. The spur is directed more or less definitely outward, 
rather than backward as in L.pallidus. The differences between 
the teeth of these two species were found to be as hitherto 
described, those of E. gibbosus being short and heavy and either 
very blunt or entirely paved, while those of L. pallidus are long 
and comparatively slender, with more or less acuminate tips. 

An examination of the pharyngeal bones and their teeth 
from specimens of E. heros and E. holbrooki* disclosed complete 
conformity in those species to the type of bone and tooth found 
in E. gibbosus. The pharyngeals of E. euryorus McKay proved, 
however, to be of the pattern found in L pallidus. The phar¬ 
yngeals of Apomotis cyanellus, ischyrus, and symmetricus , and 
of L. miniatus, auritus , megalotis, occidentals, + humilis, and hap* 
lognathus Were also found to differ in no essential respect from 
these bones as described for L. pallidus. The lower pharyngeal 
teeth of A. cyanellus, ischyrus, and symmetricus, and of L. min¬ 
iatus and E. euryorus appear as a rule to be somewhat less 

•Through the courteay of Dr. S. E. Meek, of the Field Columbian Mueeum, we 
have been permitted to examine ipecimens of this and other epeciesnot found in the 
waters of Illinois. 

t L - occidental*, Meek, Field Col. Mas., Zool. Ser., Vol. II., No. 6, p. it*. 
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slender and acutely pointed than the teeth of the remain¬ 
ing species of the genus Lepomis, but this distinction is recog¬ 
nizable only with difficulty, and is scarcely to be regarded as 
of even subgeneric value. In the case of L. pallidm and E. 
yibbosus, and in other species when possible, care was taken to 
examine the pharyngeals of a considerable number of young 
specimens, and no difficulty was in any case experienced in 
making out the distinctive form of the pharyngeal in each 
species, the best idea of which is obtained from the accom¬ 
panying figures. While the ratio of width to length of the 
toothed portion of the bone becomes greater in the young of 
Eupomotis, it was in no case found to equal the ratio obtained 
for the species of Apomotis and Lepomis. 

Species of which I have yet had no opportunity to exam¬ 
ine specimens are A. phenax and punctatm, L. macrochirus, and 
E. pallidm. Of the first two there can scarcely be any doubt 
concerning the genei’ic affinities, the lirst species being possibly 
identical with A. ischyms (Jordan & Nelson). Of L. macro- 
ckirus little is known. In view of the palatine teeth, long gill- 
rakers, and dusky color at back of dorsal and anal in E. pal¬ 
lidm (Agassiz), I have, with Boulenger, regarded that species 
as identical with L. pallidas (Mitchill), and have taken no ac¬ 
count of it in the present characterization of the genus Eupo¬ 
motis. Consequent on the removal of this species and E. eu- 
ryorm McKay to the genus Lepomis, and apparently in no 
other way, does it become possible to establish the genus Eupo¬ 
motis beyond question on characters that have constant value. 


Lepomis Rafinesque. 

Lower pharyngeals narrow and comparatively weak, flat¬ 
tened or hollowed out underneath; width in length of toothed 
portion about 8 in adult specimens; inner angle, 120° to 140°; 
outer margin straight or slightly inbent from tip of posterior 
spur, to anterior extremity of bone; pharyngeal teeth always 
long and slender and more or less , acuminate. Brilliant colors 
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on posterior margin of opercular flap, if present, always-blend¬ 
ing with the adjacent paler or darker color, and not forming a 
definitely localized spot as in Eupomotis. 

A somewhat heterogeneous group, represented in this state 
by eight species, the genus as here understood including Apomotis 
and Lepomis of recent authors. The form of the body is vari¬ 
ously elongate, elliptical, or short and deep. Most of the spe¬ 
cies are inclined to be rather robust, while others are thin and 
compressed. Mouth various, usually rather large; supplemental 
maxillary bone well developed in some species, rudimentary or 
wanting in others, its development greatest in those species 
which have the mouth largest; teeth on palatines in most spe¬ 
cies. Operculum ending behind in a convex bony or osseo- 
membranous process or flap, its development much greater in 
some species than in others and subject to variation with age; 
the flap proper well differentiated (or not) from a fleshy or mem¬ 
branous margin partly or wholly of paler color than the oper¬ 
cular spot. Gill-rakers well developed^long, stiff, and rough) to 
rather slender, or very soft and weak. Pectorals nearly always 
considerably shorter than head, but about equaling it in some 
species ( megalotis , humilis, pallidus ); dorsal spines usually low, 
but scarcely lower in some species than in Eupomotis. 


KEY TO THE SPECIES OF THE GENUS LEPOMIS FOUND IN ILLINOIS, 

A. Operculum more or less stiffened posteriorly, its osseous 
portion always distinctly differentiated from a posterior 
fleshy or membranous margin, which is about equally 
broad above, behind, and below, and partly or wholly of 
paler color than the osseous portion, to which the black 
of the opercular spot is entirely or for the most part 
confined. A well-developed supplemental maxillary 
bone. 

* 

b. Scales moderate or small, 42 to 60 in lateral line; oper¬ 
culum produced backward and rather sharply rounded 
behind, triangular. 
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c . Soft dorsal dusky, with a more or less distinct blotch of 
darker color near base of last rays; dark colora¬ 
tion on scales regular, with no appearance of mot¬ 
tling due to darker color on scattered groups of 
scales. 

d. Body oblong, depth 2.2 to 2.5 in length ; profile long 
and straight; margin of ear-flap coppery to pur¬ 
plish. cyanellus. 

dd. Body short and deep, depth 1.8 to 2 in length; pro¬ 
file steep, convex in front of dorsal, and with 
angle at nape prominent; margin of ear-flap 

pale blue to pinkish. ischyrm. 

cc. Soft dorsal tessellated with darker but without large 
black blotch at base of last rays; dark coloration 
more intense on scattered groups of scales, resulting 
in a mottled appearance much as in E. gibbosm ; 
in life, some red or coppery on ear-flap behind. 

euryorm. 

bb Scales large, 35 to 41 in lateral line ; operculum not pro¬ 
longed much backward, but more or less broadly 
rounded behind, not triangular. 

e. Flexible margin of operculum narrow, its width £ to 
£ the length of the black opercular spot, which is 
mostly confined to the bony portion; body green, 
barred with darker; small coffee-colored specks 

on body and fins. symmetricus. 

ee. Flexible margin of operculum broad, $ to as wide as 
the black or dark green spot on osseous portion, and 
mostly of the same dark color; body dusky, olive, 
with rows of red or orange spots on sides. 

miniatus. 

AA. Operculum thin and flexible behind, its thin membranous 
margin much produced and broadened posteriorly, with 
a rather wide edging of pinkish to crimson almost sur¬ 
rounding the black of the opercular spot, which is mostly 
confined to the membranous extension, barely tipping 
the osseous portion of the flap, No supplemental max* 
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illary bone. Color olive, with orange spots; body 
rather elongate; size small, not exceeding 3£ inches. 

humilis. 

AAA. Operculum not composed of well differentiated osseous 
and membranous portions, the bone becoming gradu¬ 
ally thinner posteriorly and terminating in a flexi¬ 
ble osseo-membranous flap, which is usually consid¬ 
erably produced in adults, sometimes exceedingly 
so, and is entirely black or with only a very narrow 
edging of pale. Supplemental maxillary bone very 
rudimentary or entirely wanting. 

/. Dorsal spines low, the longest but slightly more than 
snout; gill-rakers very short and weak; color olive, 
with blue or orange spots and wavy vertical streaks 
of emerald; no black blotch on dorsal or anal be¬ 
hind. megalotis. 

ff. Dorsal spines higher, the longest usually greater than 
snout and eye; gill-rakers rather long and slender; 
color olive, with purplish lustre, usually rather 
dark; dorsal and anal with black blotch at base of 
last rays. pallidus. 

Lepomis cyanellus Rafinesque. 

Apomotis cyanellus , Jordan & Evermann, Bull. U. S. Nat. Mu§., No. 47, p. 996. 

Distributed throughout the state, being the most abundant 
sunfish in the smaller prairie streams and pools of central Illi- 
ndis. 

Lepomis ischyrus (Jordan & Nelson). 

Apomotis ischyrus , Jordan & Evermann, Bull. U. S. Nat. Mus., No. 47, p. 997. 

Type, in possession of the Illinois State Laboratory of Nat¬ 
ural History, obtained from the Illinois River in 1877. Not 
again taken until 1829, when two excellent adult specimens 
were obtained from the Illinois River at Meredosia. 

Lepomis euryorus (McKay J. 

Eupomotis euryorus, Jordan & Evermann, Bull. U. S. Nat. Mua., No. 47, p. 1008. 

Form strongly suggestive of Eupomotis gibbosus, but the 
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body robust and rather more elongate than in that species; dor¬ 
sal outline more arched than ventral; depth 2 to 2.3, head 2.6 
to 2.9 in length. Mouth large, oblique, maxillary reaching con¬ 
siderably past front of orbit, 2.6 to 2.9 in head; jaws about 
equal; supplemental ’maxillary well developed; teeth present 
on vomers and palatines; lower pharyngeals narrow, the teeth 
rather bluntly pointed; eye small, 3.8 to 4.8 in head; opercle 
produced backward and rather sharply rounded behind, trian¬ 
gular; gill-rakers well developed, rather stiff and rough. Dor¬ 
sal X, 11 or 12, the spines low, but slightly longer than from 
snout to eye in young specimens, 2.2 to 2.7 in head; anal III, 9 
or 10; pectorals short, 1.8 to 1.4 in head; ventrals reaching a 
little past vent. Scales 6 or 7, 43-45, 14 or 15, those on cheeks 
small, in 6 to 8 rows. Color in life not very well known; in 
spirits dusky olive, mottled with darker, the general appear¬ 
ance very much as in E. gibbosus ; fin-membranes dusky, with 
darker tessellations behind on soft dorsal and anal and near 
base of caudal; opercular spot black, the margin paler, with 
some red or coppery behind in life. 

Known in this state from two young specimens, 2 and 8$ 
inches in length respectively, taken in Crooked Creek, near 
La Harpe, Illinois, in May, 1900. These specimens form the 
basis of the present description. 

Lepomis symmetricus Forbes. 

APomotissymmetric™ , Jordan fcr Evermann, Bull. U. S. Nat. Mug., No. 47, p. 998. 

Not taken in Illinois since 1883, when it was described by 
Professor Forbes from specimens taken in the Illinois River at 
Pekin. Found only sparingly, chiefly in the southern por¬ 
tion of the state, especially the Wabash valley. 

It has not been observed that the pharyngeals of this fish 
suggest affinities with the genus Eupomotis as hitherto sup¬ 
posed. 

Lepomis miniatus Jordan. 

Ltpomis miniatus , Jordan & Evermann, Bull. U. S. Nat. Mus.,No. 4 7 » P* 100a. 

Ltpomis garmani,Yf>x\>t% t Bull.Ill. State Lab. l 9 at.Hi«t., Vol. II., Art. II.,p. 13$.— 
Jordan & Evermann, Bull. U. S. Nat. Mug., No. 47, p, 1002. 

Specimens which I now refer to this species were de- 
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scribed by Professor Forbes in 1885 from the Wabash and Little 
Fox rivers in southern Illinois, under the name of L. gartnani , 
but no examples have since been taken in that part of the state. 
The types of L. gartnani Forbes are thin and rather deeply 
angled at the nape, with pectorals comparatively long, 1.2 to 
1.4 in head, and dorsal spines rather high, 1.9 to 2.2 in head, in 
these and all other essential respects agreeing with typical more 
southern representatives of the species from Missouri, Arkan¬ 
sas, and Texas. Specimens of this species taken since 1894 in 
the Illinois River at Havana and Meredosia have the body more 
or less robust, dorsal spines short, 2.3 to 2.7 in head, and pec¬ 
torals reaching but little beyond the back of the cheek in adults, 
their length 1.4 to 1.6 in head. These differences are seen to 
be less important after comparison of specimens from different 
southern localities, some of which' are quite intermediate be¬ 
tween the two extremes just described. Southern specimens 
examined, however, agree in most instances more nearly with 
the types of L. gartnani than with the form from the Illinois 
River. 

Lepomis megalotis (Rafinesque). 

Lepomis megalotis, Jordan & Evermann, Bull. U.S. Nat. Mua., No. 47, p. 1002. 

Generally distributed in Illinois, in the clearer portions of 
the swifter streams and brooks. 

Lepomis kumilis (Girard). 

Lepomis kumilis , Jordan & Evermann, Bull, U. S. Nat. Muf., No. 47, p. 1004. 

The peculiar structure and coloration of the opercular flap 
gives to this fish a unique place among the species of the genus 
Lepomis. 

Widely distributed over Illinois, except in the northern 
part. 

Lepomis pallidas (Mitchill). 

Lepomis pallidas, Jordan & Evermann, Bull. U. S. Nat Mua., No. 47, p. 100$. 

In our collections from Lake Michigan and the streams 
and lakes of the northern part of (he state to the Waters of 
Union county. The most abundant sunflsh by far m the Illi¬ 
nois River. 
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Eupomotis Gill & Jordan. 

Lower pharyngeals deep and broad, with inferior and lat¬ 
eral prominences, never flattened or hollowed out underneath 
as in Lepomis ; w id than length of toothed portion about 2 in 
adults; inner angle 95° to 111°; outer margin a double curve, 
moderately inbent posteriorly, in front of spur, and more or less 
decidedly rounded anteriorly, as the margin of a lateral ledge¬ 
like prominence; teeth on lower pharyngeals short and heavy, 
their upper surfaces very bluntly rounded or paved. Red or orange 
on posterior portion of opercular flap definitely marked off from 
the paler or blackish portions adjacent, and not blended with 
them as in the preceding genus. Body more or less compressed 
and back elevated. Mouth rather small; no supplemental max¬ 
illary bone and no teeth on palatines. Gill-rakers always short, 
sometimes very much reduced. Pectoral fins always longer 
than head, sometimes extending past middle of anal. Dorsal 
spines rather higher than in most species of Lepomis. Two 
species found in Illinois. 

KEY TO THE SPECIES OF THE GENUS EUPOMOTIS FOUND IN ILLINOIS. 

a. Pectorals reaching to or beyond middle of anal; wavy lines 

on cheeks faint... keros. 

mi. Pectorals scarcely reaching front of anal; evident wavy 
lines of emerald on cheeks. yibbosus. 

Eupomotis heros (Baird & Girard). 

Eupomotis heros, Jordan & Evermann, Bull. U. S. Nat. Mus., No. 47, p. 1007. 

Rare in Illinois, mostly from the southern part. Not taken 
since 1882. 

Eupomotisgibboms (Linnaeus). 

Eupomotis gibbosus, Jordan & Evennann, Bull. U.S. Nat. Mus., No. 47, p. 1009. 

Widely distributed in Illinois, except in the Wabash basin. 

Issued Mar. 1904. 






Scaphirhynchus platorhynchus Rafmesque. 




Article IV.— On a New Shovelnose Sturgeon from the. Mis¬ 
sissippi River (Plate* IV. — VII.). Bv S. A. Forbes and R. E. 
Richardson. 

In the course of our studies of the fishes of Illinois, made 
in connection with the preparation of a report upon the ichthy¬ 
ology of the state, it became necessary last year to examine 
greater numbers of the larger species of the Mississippi River 
than could well be preserved in collections. Consequently, in 
June, 1904, Mr. Richardson visited for this purpose the fishing 
grounds at Grafton, Illinois, at the mouth of the Illinois River, 
and the fish boats at Alton, where the catches from that part 
of the Mississippi and from the lower Illinois are mainly handled 
by the firm of Ashlock & Son, long established at that point. 

Mr. H. L. Ashlock of this firm expressed at this time his 
belief that a distinct sturgeon, known to the fishermen of the 
locality as the “white sturgeon,” was occasionally obtained 
among the catches of the common shovelnose locally called the 
“switch-tail,” an opinion presently confirmed by the receipt of 
one specimen of this species and the head of another, brought 
in by his fishing crews. Seven additional specimens have since 
been sent us by Mr. Ashlock, all taken in fyke-nets at or near 
Grafton. 

The failure of students of American ichthyology to distin¬ 
guish this species can be accounted for only on the supposition 
that specimens of it l|ave never come to their notice, since its 
distinguishing characters are too obvious and important to have 
been overlooked. Its uniformly light color, relatively long 
head, very small eye, sharp and elongate snout, naked breast 
and belly, relatively small and numerous dermal scutes, numer¬ 
ous ribs, and few-pointed gill-rakers, separate it sharply from 
the common shovelnose. Its scarcity must doubtless explain 
its absence from our literature. According to Mt. Ashlock’s 
estimate, about one in five hundred of the shovelnose sturgeons 
taken bn the central Mississippi belongs to this new species, and 
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as the number of these sturgeons examined by all the ichthy¬ 
ologists of America taken together, doubtless falls far short of 
five hundred, it is not remarkable that it has hitherto been 
overlooked. 

Recognizing, as we are disposed to do, the generic criteria 
proposed for the scapbirhynchoids by Berg (’04), we regard this 
form as generically distinct from species hitherto described. 

Parasoaphirhynchus, gen. nov. 

Snout broad, shovel-shaped; caudal peduncle long and 
flattened above, broader than deep, and completely covered by 
scutes. Breast and belly naked, sides sprinkled with small 
discoidal ossifications. Lips four-lobed ; spiracles and pseudo- 
branchs wanting ; gill-rakers fan-shaped, two- or three-pointed 
on the lower half of the arch; ribs twenty or twenty-one; 
air-bladder well developed, about 8 times in length of head and 
body. 

One species; known at present only from the Mississippi 
River. 

Parascaph irhynchus albm, sp. nov. 

Head long, 2.9 to 3.2 in total length, and the body compar¬ 
atively short; depth, 7.5 to 9 in length of head and body ; dis¬ 
tance from gill-cavity to front of dorsal 2.5 in total length. 
Color very light, the upper parts bluish gray in life, the lower 
parts of the sides and belly shading from very light gray to 
almost milky white. 

Scutes small (PI. VI.), sixteen to nineteen in the dorsal 
row, forty-one to forty-seven in the lateral, and ten to thirteen 
in the ventral. Spines of the dorsal and lateral scutes sharp, 
projecting strongly backward, and reaching to near the poste¬ 
rior border of the scute. Denticulated ossifications between 
the dorsal and lateral, and lateral and ventral rows of scutes 
diminishing in size and abundance from above downward. A 
few imperfect plates along the dofsal row of scutes, extending 
as far forward as the backward reach of the pectorals, more* 
numerous and larger backwards, and becoming continuous with 
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the dorsal covering of the caudal peduncle. Belly wholly naked 
in front of ventrals ; breast with a few bony points similar to 
those on the lower part of the sides. The pectoral shields are 
long and narrow (PI. V.), the triangular, posterior part equal¬ 
ing in area the remainder of the shield. 

Bostrum long and narrow (PI. V.), 2.5 to 2.9 in length of 
head ; the eye very small, 8.3 to 10 in the interorbital space, 
which is 8.7 to 4.2 in the length of the head. Barbels doubly 
pectinated on the anterior edge, the posterior pectinations ob¬ 
solete or wanting, the inner barbels 1.7 to 2.9 in length of 
outer. Mouth large, 1.4 to 1.6 in the greatest width of the ros¬ 
trum. Papillae of the four clusters on the lower lip reduced to 
a few flattened scallops at the hinder edge of the lappet. 

Gill-membranes united to the isthmus and to each other 
in a deep angle (PI. V.), and continued backward to cover the 
anterior fourth of the pectoral shields. Operculum long and 
narrow, its depth contained more than twice in distance from 
posterior margin of cheek to posterior margin of gill-opening, 
and this distance about 8.5 times in length of head and body. 
Gill-rakers 10 or 11,+3, the two rows of each arch separated by 
a broad smooth surface (PI. VII.). 

Dorsal fin of 35 to 43 rays, the length of its base 11.8 to 
12.8 in length of head and body; anal rays 20 to 23, ventral 
rays 23 to 26. 

Length of oar seven specimens 19 to 43 inches, to base of 
caudal fin, the largest weighing 9.75 pounds. Mr. Ashlock has 
seen specimens 4.5 feet long, with an estimated weight of 16 
pounds. 

Described from 9 specimens. 

The sexual differences are not known, all our specimens 
being males. The species is said by Mr. Ashlock to spawn 
between March and June, and to continue spawning sometimes 
as late as August. The testes were well developed in those 
taken about the middle of June. 

Although seen by us only from the Mississippi Biver at 
Grafton, this fish is said by Mr. Ashlock to be more abundant 
along the lower Missouri. Catches of sturgeon were seen by 



him at West Alton, Mo., in which a fifth of the number were 
of this species. It is also said by him to occur, as a rule, in 
swifter water than the common shovelnose. 

The following table exhibits some of the more important 
differences observed in comparing our nine specimens of 
Parascaphirhynchm albas with twenty-one specimens of Scaphi- 
rhynchmplatorhynchm in the Laboratory collection. 



P . albus 

.S*. filatorhy m ints 

Riba... 

,. 20 or 21 

10 or 11 

Ventral radials.. 

9 

7 

Gill-rakers (points). 

2 or 3 

2- 5(usually 4 or 5 

Air-bladder in length head and body.. . 

8 

5 

Belly and breast. 

naked 

fully armortd 

Sides between scutts. 

scattered 
' ossifications 

•( «. 

Depth lateral scutts in length head and body ... 

28—32.5 

19.8-23.8 

Eye in interorbital space.. 

0 

I 

06 

5-3— 8 -3 (usually 
less than 7) 

Inner barbel in outer.. 

. 1 . 7 — 2-9 

1.1- 1.4 

Width mouth in width snout. 

1.4 —1.6 

1.6—1.9 

Width head in length head. 

2.5—2.9 

1.9—2.2 

Length head in length head and body. 

2.9—3.2 

3 - 5 — 3-8 


The first of the shovelnose sturgeons was described in 1820 
by Kafinesque as A cipenscr platorhynchm, and was, in 1836, 
made by Heckel the type of a new genus distinguished from 
Acipmser by the absence of spiracles. The first of the Asiatic 
species was described by Kessler from the Soir-dar in 1872 as 
S. fedtschenkoi ; the second, S. kaufmanni, by Bogdanov in 1875; 
and the third in 1877 from the Amu-dar as S. hermanni by 
Kessler, who also discussed and figured Bogdanov’s species. A 
fourth species was described by Nikolsky in 1900 as the type of 
a new genus, Pseudoscaphirhynchm. Berg (’04) unites the three 
preceding species under this genus, but does not recognize 
Nikolsky’s species as distinct. 

The American and Asiatic species were first subjected to 
detailed anatomical analysis by Brutzer (’69) and lwanzow 
(’87), the memoir of the latter being our fullest treatise on its 
subject. Zograff wrote in 1887, and again in 1896, especially on 
the embryonal teeth of these and other cartilaginous ganoids* 
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The two genera above mentioned have recently been studied 
by Berg (’04). 

The following analytical table will serve to exhibit the re¬ 
lations of the three genera here recognized, the characters of 
the Asiatic genus being derived by us from the papers of Berg, 
Nikolsky, and Kessler. 

A. Caudal peduncle shortened and laterally compressed as in 
Acipenser , the rows of scutes not meeting above and be¬ 
low to form a complete armor; mouth as in Acipenser, 
the lips two-lobed* and without clusters of papillae ; gill- 
rakers lance-shaped as in Acipenser ; air-bladder small or 
rudimentaryf; ribs numerous.^ 

Pseudoscaphirhynchus Nikolsky. 
AA. Caudal peduncle lengthened, depressed, broader than 
deep, and completely armored; lips four-lobed, each lip 
bearing four clusters of flattened tubercle-like lappets ; 
gill-rakers fan-shaped, two-, three-, four-, or jive-pointed 
on the lower half of the arch. 

b. Ribs twenty or twenty-one; gill-rakers two- or three- 
pointed ; belly and breast naked; air-bladder 8 in 
length of head and body. 

Parascaphirhynchus, gen. nov. 
bb. Ribs ten or eleven ; gill-rakers two-, three-, four-, or five- 
pointed ; belly and breast wholly covered with subrhom- 
bic plates; air-bladder 5 in length of head and body. 

Scaphirhynchus Heckel. 

Issued May 15,1905. 

♦See Berg, Zool. Anz., XXVII., 22,1904, p.667; alto Resales!* fiugres 
of P. kaufmanni and hermanni, Aralo-Caspian Exped., IV., 1877, Fig. 
25 and 26. 

fOne twenty-seventh of length of head and body in P. ftdtschenkoi. 

JTwenty-four or twenty-five in P. fedtscktnko , 
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Section of dermal armor of side and belly of (1) Parascapkirhynehus albus and (2 
Seaphirhynchus ptatorkynehns. Five sixths natural size. 
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Gill-rakers of right outer arch of (1) Ptuawtpirltynchux a thus and (2) 
Scaphirhynchm platorhynehm. Natural size. 



Article V.— Notes on Species of North American Oliyoclueta. V. 
The Systematic Relationships of Lumbriculus (Thinodrilus) 
inconst a us (Smith). By Frank Smith. 


When this species was described by the writer (1895) it 
was thought that the differences between it and previously 
described species were such as to warrant the recognition of a 
new genus; hence the genus Thinodrilus. Michaelsen in his 
great work on the Oliyoclueta (1900) saw fit to include this species 
in the genus Trichodrilus ClaparMe with the two European 
species. Itecent papers on the reproductive organs of Lumbric¬ 
ulus varieyatus (MCiller) by Wenig (1902) and Hesse (1902) 
have extended our knowledge of that species and have shown 
that it is in some particulars very similar to Thinodrilus in - 
constans, and as it now seems to the writer that there is more rea¬ 
son for including the latter species in the genus Lumbriculm 
than in the genus Trichodrilus , it will be referred to in the fol¬ 
lowing discussion as Lumbriculm inconstans. 

We will first consider the chief pointsin which L. inconstans 
differs more from L. varieyatus than from the two species of Tri¬ 
chodrilus ( T. aUobroyum Claparfede and T. prayensis Vejdovsky). 

Albumen Gland. —An albumen orcopulatory gland, which 
is described and figured by Vejdovsky (1884) as occurring in 
somite IX in L. varieyatus, is lacking in Trichodrilus and in L. 
inconstans. No reference is made to such an organ by Wenig 
and Hesse in their recent papers on L. varieyatus, and Michael¬ 
sen (1908, p. 60) has recently raised the question as to its oc¬ 
currence, and queries whether the structures seen by Vejdov¬ 
sky may not have been rudiments of efferent reproductive 
organs. It should not be overlooked that the structure of the 
albumen gland is described by Vejdovsky (1884, p. 149) as simi¬ 
lar to that of the spermathecte, and that Wenig (1902) de¬ 
scribes and figures a single spermatheca in IX but makes no 
reference to an albumen gland. Vejdovsky used the presence 
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or absence of an albumen gland as the basis for the separation 
of the Lutubriru/idtr into two groups, but without presenting 
any reason for believing that such a character should be con¬ 
sidered of especial importance in determining systematic rela¬ 
tionships, and I am disposed to assume that it has at the most 
no greater significance than that of a specific character. 

Positions of Spermiducal Pores and Gonads. —The spermidu- 
cal pores are usually on VIII in L. variegatm, but Vejdovsky 
(1895) found them on VII in one specimen. Wenig found but 
one spermiducal pore in each of the specimens examined by 
him, and that on VIII. In L. ineonstans the spermiducal pores 
are on X in two of the specimens studied and on XI in another. 
In the two species of Trichodrilus they are on X. With such 
individual variability in mind, it seems reasonable to consider 
the position of the spermiducal pores as of no more than spe¬ 
cific importance. In L. variegatm there is one pair of testes and 
one pair of spermiducal funnels in VIII, and there are two pairs 
of ovaries in IX and X. In L. ineonstans there are two pairs of 
testes and two pairs of spermiducal funnels in IX and X, and 
two pairs of ovaries in XI and XII. In the European species 
of Trichodrilus there is uncertainty about the testes. There are 
two pairs of spermiducal funnels in IX and X and one pair 
of ovaries in XI. With reference to the position of the gonads 
our species is nearer to Trichodrilus, while in respect to the 
number of ovaries it is more like L. variegatm. 

We will next consider several important respects in which 
L. ineonstans more closely resembles L. variegatm than it does 
the European species of Trichodrilus. 

Seta'. —In L. variegatm and L. ineonstans the set* are cleft; 
in Trichodrilus they are simple. While it is true that in some 
lumbriculid species the seta; may be partly simple and partly 
cleft, yet to my knowledge there has been no occasion for 
placing in the same genus species with set* all simple and 
other species with set* all cleft, except in the genus Tricho¬ 
drilus as defined by Michaelsen (1900, p. 58) in order that it 
might include the species ineonstans. 
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Vascular System.—- I n L. ranegatas a pair of transverse vessels 
connects the dorsal and ventral vessels in each of several 
anterior somites. They are situated j ust anterior to the septum. 
They are small in somites back of XX, and are so close to the 
wall of the intestine and so covered by chloragogue cells that 
they are seldom recognizable. A single pair of cieciform, 
contractile, branched vessels, connected only with the dorsal 
vessel, is contained in the anterior part of each somite posterior 
to XV (liatzel, 1868), and, according to Dieffenbach (1886), 
smaller ones are found as far forward as IX. The description 
of the circulatory system of L. iiiroustans in my earlier treat¬ 
ment of that species (181)5) was very incomplete and did not 
give enough data for comparisons, but as far as transverse 
vessels are concerned the conditions existing in that species 
and in L. rarieyutm are closely similar. In L. i»conutans the 
paired vessels which connect the dorsal and ventral vessels, 
in the posterior part of each somite, are recognized with dif¬ 
ficulty posterior to XVII, and the ciecal branches of the dorsal 
first appear in XI and then occur regularly, there being one 
pair, and only one, in each somite. In each of the two 
species of Trkhodrilus, in the middle region of the body there 
are four or more caeca! branches of the dorsal vessel on each 
side in each somite, instead of a single one as in each species 
of Lumbrmdm. 

8permathme.—hx L. variegatas there is much variability 
in the position and arrangement of the spermathecse. Vejdovsky 
reported three pairs in X—XI I; Hesse found-four pairs in 
X—XIII; and Wenig found them more or less asymmetrically 
distributed in IX—XV. In L. inconstans I have found five 
pairs in XI—XV or in XII—XVI. In Trkhodrilus but one or 
two pairs are found, and these are in XI or in XI and XII. 
The spermathecal pores of both species of Lumbricidus are at 
least as high up on the sides as the ends of the transverse 
diameter, while the pores of both species of Trkhodrilus are 
described as behind the ventral setae. 
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Atrium and Penis. —Vejdovsky (1896) describes and figures 
the atrium and penis of L. variegatus. Hesse did not at first 
(1894) recognize the presence of the penis, but later (1902) reex¬ 
amined his preparations and found it to be present. Wenig 
confirmed the observations of Vejdovsky. In my former de¬ 
scription of L. inconstans the following statement occurs: 
“Whether or not a definite penis is developed I am unable to 
state.” A reexamination of my specimens has revealed the 
presence of a penis, formerly overlooked because of its great 
transparency. This organ and the atrium are both very simi¬ 
lar to those of L. variegatus. 

Besides these more important characters in which L. incon- 
stans resembles L. varieyatus much more closely than it does 
the species of Trichodrilus, there are others of less importance, 
but nevertheless significant, in which the two former species are 
closely similar. (1) They are both greenish anteriorly. (2) 
The usual number of somites in each is mote than double the 
number in the two species of Trichodrilus. (3) They are no¬ 
ticeably similar in the extreme infrequency with which sexu¬ 
ally mature specimens are found. I have examined hundreds 
of specimens of L. ineonstans, taken at various times of the 
year, and have found but three with reproductive organs de- 
•veloped. (4) The form of the brain is quite similar in the two 
species of Lumbriculus and quite different from that of Tricho¬ 
drilus pragensis as described and figured by Vejdovsky (1876). 
(6) In both species of Lumbriculus nephridia are found in the 
same somite as are the genital ducts, which is not the case in 
Trichodrilus. (6) The sperm-sacs in both species of Lumbricu¬ 
lus extend posteriorly from the atrial somite through a consid¬ 
erable number of somites, while in Trichodrilm pragensis sperm- 
sacs are apparently formed anterior to the atrial segment at 
well as posterior to it (Vejdovsky, 1876, p. 648, Pig. 2). 

If we follow somewhat closely the general type ef generic 
and specific definitions adopted by Michaelsen (1900), we may 
define Lumbriculus and its two species in the following terms. 
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Lumbriculus Grube. 

Prostomium rounded. Set® cleft. One pair of spermidu- 
cal pores. Two pairs of oviducal pores. Three pairs, or more, 
of spermathecal pores, open laterally on some of somites IX— 
XVI. Dorsal and ventral vessels connected in posterior pert 
of each somite by a pair of transverse vessels; the dorsal vessel 
in each somite with one pair of contractile c®cal transverse ap¬ 
pendages except in a few anterior somites. Sperm-ducts open 
into a single atrium or pair of atria provided with protrusible 
penis. Two pairs of ovaries and of oviducal funnels. Sperma- 
thecffi simple; three pairs or more in somites posterior to atria. 

Lumbriculus variegutus (0. F. Mailer). 

In life reddish to dark brown, anteriorly greenish. Pros¬ 
tomium rounded conical, length H times the basal width, with 
“head” pore at the apex. Spermiducal pores on VIII (excep¬ 
tionally on VII), posterior to ventral set®. Two pairs of 
oviducal pores, IX/X and X/XI. Spermathecal pores on some 
of somites IX—XV, sometimes asymmetrically distributed. 
Brain anteriorly slightly concave, posteriorly with a deep, 
rounded trilateral incision. Transverse vessels of I—VIII much 
branched, forming a connected vascular plexus, the following 
ones simple* contractile cjecal transverse appendages of the 
dorsal vessel beginning in IX, at first short and simple but 
becoming longer and branched in succeeding somites. One 
pair of testes and ope pair of spermiducal funnels in VIII. 
Atria pyriform, one pair in VIII (exceptionally in VII), or 
single. Two pairs of ovaries and of oviducal funnels in IX 
and X. Spermatbec® simple, three pairs or more income of 
somites IX—XV, sometimes asymmetrically distributed. 
An unpaired cppolatory (albumen) gland in IX. (f) length, 
40—80 mm. Diameter, 1—1.5 ram. Number of sorhites, 140— 
200, or more. 




Lumbriculus inconstans (Smith). 

In life reddish, anteriorly greenish. Prostomium rounded, 
length ljtimes the basal width. Spermiducal pores on X (excep¬ 
tionally on XI). Two pairs of oviducal pores, XI/XII and 
X1I/XIII. Spermathecal pores on XI—XV or XII—XVI. Brain 
anteriorly, but slightly, concave, posteriorly with adeep, round¬ 
ed trilateral incision. Contractile csecal transverse appendages 
of the dorsal vessel beginning .in XI, becoming larger and more 
branched in succeeding somites. Two pairs of testes and two 
pairs of spermiducal funnels in IX and X. Atria pyriform, 
one pair in X (exceptionally in XI). Two pairs of ovaries and 
two pairs of oviducal funnels in XI and XII. Five pairs of 
spermathecsein XI—XV orXII—XVI. Nocopulatory (albumen) 
gland. Length, 30—60 mm. Diameter, .6—.8 mm. Number of 
somites, 150—200, or more. 

If the above disposition of the two species under discussion 
be correct, and if the views of Michaelsen (1902) concerning 
the phylogenetic relationships of the lumbriculid genera are 
well founded, the species inconstans seems to have the more 
primitive condition of spermiducal structures,and L. vdriegatus 
may have been derived from it by the disappearance of the ante¬ 
rior pair of testes and of sperm-ducts and a reduction in'the num¬ 
ber of anterior somites. The specimen of L. incomtam referred 
to above, in which the spermiducal pores are on a somite pos¬ 
terior to the somites containing the testes, presents a condi¬ 
tion normal to families higher than the Lumbriculidte but not 
ordinarily found in that family. 

The transfer of the American species from the. genus 
Trichodrilus to Lumbriculus leaves the former genus much 
more homogeneous and simplifies its definition. 

University of Illinois, December 16 , 1905 . 
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Map of Illinois, showing the number of species of inollusks 
which have been recorded from each county. The higher figures 
indicate iu which counties systematic work has been done. 







Article VI .—A Catalogue of the Mollmea of Illinois. By 
Frank Collins Baker. 


Introductory. 

The following catalogue of Illinois mollusks is intended to 
record every reference to the Mollnsca occurring in the state 
which may be found in the few published lists, and also all scat¬ 
tered references to the same, wherever published. The bibliog¬ 
raphy is believed to contain a majority of the publications re¬ 
ferring to the Mollusca of the state, but it can scarcely be com¬ 
plete, since references probably exist which are unknown to 
the author. 

The classification is that of Dali, Pilsbry, and Simpson. 
The valid species (so considered at the present time) overhang 
at the margin, while those specific names which have been used 
in Illinois references and which are now considered synonyms 
follow in parenthesis. In indicating the geographical distribu¬ 
tion the author has deemed it best simply to quote every local¬ 
ity from which specimens have been recorded, adding after each 
locality, in parenthesis, the name of the collector or author who 
is authority for the same. By this means an exact census of 
our molluscan fauna will be secured, based on actual collections. 
There have been several references to species which are evi¬ 
dently founded on misidentifications. These are indicated in 
foot-notes under their respective genera. Several species are 
listed on the authority ©f correspondents, and the identifica¬ 
tions have not been verified* 

Acknowledgments are due to the following Illinois con- 
chologists, who kindly furnished more or less exhaustive lists: 
Mr. A. A. Hinkley, DuBois; Mr. J. H. Ferriss and. Mr* J. H. 
Handwork, of Joliet; Mr. W. A,. Marsh, Aledo; Dr. W. A. Nason, 
Algonquin; Dr. W. S, Strode, Lewiston; and Mr, Charles A. 
Hart, of Lrbana. The following persons have also aided in the 
work, either by presenting collections to the Chicago Academy 
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of Sciences or by loaning material for study: Professor W. K. 
Higley, T. Jensen, John Henry, A. W. Conner, J. D. Hood, 
Thomas Swick, Carl Dilg, W. W. Calkins, W. W. Cooper, F. M. 
Woodruff, H. B. Derr, Dr. H. N. Lyon, H. Fischer, E. W. Engle- 
holm, B. L. Rea, and James Zetek, of Chicago; J. H. Ferries, J. H. 
Handwerk, and Mr. Oakes, of Joliet; E. Chamberlain and V. H. 
Chase, Wady Petra; Benjamin T. Gault, Glen Ellyn; L. E. Dan¬ 
iels, La Porte, Indiana; and Mrs. E. C. Wiswall, Kenosha, Wis¬ 
consin. Collections made by Robert Kennicott, E. W. Nelson, 
and J. W. Velie are in the collection of the Chicago Academy 
of Sciences, and have been used in preparing this catalogue. 

The following gentlemen have kindly identified the groups 
indicated, and my thanks are due to them: Dr. H. A. Pilsbry, 
Academy of Natural Sciences, Philadelphia, Penn., various land 
and fresh-water shells; Mr. Bryant Walker, Detroit, Mich., 
Ancyli and other fresh-water shells; and Dr. V. Sterki, New 
Philadelphia, Ohio, Corneocyclas and Pupidw. These gentlemen 
have also identified considerable material in the State Labora¬ 
tory collection. 

My thanks are especially due to Prof. S. A. Forbes, Director 
of the State Laboratory of Natural History, Urbana, for the priv¬ 
ilege of studying and listing the very large collection of Illi¬ 
nois mollusks under his charge. 

This catalogue is but a tentative list, and additions and 
corrections are earnestly solicited from all interested persons. 

In the following pages the writer has aimed to present a 
condensed survey of our knowledge concerning the molluscan 
fauna of the state of Illinois. The position of the state, lying, 
as it does, with the Mississippi River on the west, the Wabash 
River on the east, the Ohio River on the south, and Lake Michi¬ 
gan on the north, not to speak of the Illinois, Kaskaskia, Rock, 
and other rivers intersecting the state, is particularly favorable 
to the presence of a varied and abundant molluscan fauna. The 
rich woodlands bordering or near the watercourses also afford 
favorite retreats for the terrestrial species, about one sixth of 
the surface being forest-covered. 
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There are two main drainage areas, one, very small, in the 
northern part of the state, draining into Lake Michigan, and 
the other, including the larger part of the state, draining into 
the Mississippi River by way of the Illinois,Rock,Fox,Desplaines, 
Kankakee, Wabash, and Ohio, and other rivers and streams. 
When the state is more thoroughly explored conchologically it 
will probably be found that its mollusks will show peculiar 
geographical variations due to its extent through five and a half 
degrees of latitude (from 37° to 42£°). 

While the literature relating to the Mollusca of Illinois is 
rather extensive, it is a singular fact that not one catalogue 
has been published which gives a list of all of the species of 
the state. Some of the more extensive catalogues which have 
been published are mentioned below. 

In 1864 Mr. H. A. Ulffers published a list of the Mollusca 
of Southern Illinois in the Transactions of the Illinois Horticul¬ 
tural Society (Vol. I., p. 610). This included 87 species. Of 
these, 14 are now considered synonyms. 

In 1871 Mr. John Wolf published his “Catalogue of the 
Shell-bearing Mollusca of Fulton County, Illinois,” in the Amer¬ 
ican Journal of Conchology (Vol. VI., p. 27), listing 138spe¬ 
cies, of which 8 are now considered synonyms. 

In 1874 Mr. W. W. Calkins listed the Mollusca of Northern 
Illinois in the Cincinnati Quarterly Journal of Science (Vol. I., 
p. 321). This list included 129 species, of which but 6 are 
now considered synonyms. The same author, in the Proceed¬ 
ings of the Ottawa Academy of Sciences for 1874, enumerates 
105 species as occurring in La Salle County. 

In 1887-89 Mr. William A. Marsh enumerated 110 species 
of land and fresh-water shells as found in Mercer county, his 
lists being published in the Conchologist’sExchange (Vol. I. and 
II.) and in the Nautilus (Vol. III.). Several of the species listed 
are now considered synonyms. 

Dr. W. S. Strode (Nautilus, Vol. V., p. 61, American Natur¬ 
alist, Vol. XXVI., p. 495) enumerates 85 species, mostly Unios, 
from Spoon River, near Bernadotte. 
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In 1898 Mr. John W. Huett published a volume on “The 
Natural History of La Salle County, Illinois,” in which (Part 
II., p. 96) 92 species of land and fresh-water shells are listed. 

In 1898-1902 Mr. Frank C. Baker published a report on 
“The Mollusca of the Chicago Area”, in which 164 species are 
recorded for Cook, Du Page, and Will counties. 

In addition to these more or less extensive lists, numerous 
papers have been published in which Illinois shells are men¬ 
tioned, and also quite a number which are devoted to critical 
remarks or notes on the geographic distribution or economic 
value of Illinois mollusks. The works of Binney, Bland, Con¬ 
rad, Haldeman, Kflster, Lea, Pilsbry, Prime, Say, Simpson, Ster- 
ki, Tryon, and Walker contain many references to Illinois spe¬ 
cies, as well as descriptions of some species new to science. 

There have been twenty-eight species and varieties new to 
science described from Illinois specimens. These are as fol¬ 
lows: 

Unio upsoni March. Mercer County. 

Sphterium lilycashense Baker. Lilycash Creek. 

“ stamineum forltesi Baker. Mat anew Lake. 

Musculmm hodgsoni Bterki. Albion. 

Comeocycios handwerki Bterki. Lilycash Creek. 

“ rojxri Bterki. Higginbotham's Spring, Joliet. 

Campeloma subsolidum Anthony. Illinois. 

Amnicola pilsbryi Walker. Rockford. 

Pyrgulojms misaimppienm Pilsbry. Mississippi River, near Rock River. 

“ scolariformis Wolf. Tazewell Co. shore, Illinois River. 

Pleurocera leuisit Lea. Peoria. 

, “ moniliferum Lea. Ohio River, near its mouth, in Illinois. 

Omwbatis grosvenorii Lea. Fox River. 

Phym hildrethiana ]>ea. A lake in Illinois. 

44 elongata Say. Shores of Illinois. 

Lymntea tatewelliana Wolf. Tasewell Co. shore, Illinois River. 

“ woodruffi Baker. Lake Michigan. 

“ ferrimi Baker. Joliet 
“ status Calkins. Calumet River, Chicago. 

41 rqfUxa joUetenm Baker. Joliet 
41 rtflexa cryttoUenm Baker. Crystal Lake. 

Vallonia parvula Bterki. Joliet 

Zonites upsoni Calkins. Rockford. 

Vertigo tridentata Wolf. Canton. 
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Succinea calumetenm Calkins. Calumet Marshes, Chicago. 

“ peorierms Wolf. Peoria. 

“ illinotienm* Wolf. Canton, 

Polygyra multilmeata a/gont/uinemitt Nason. Algonquin. 

Of the above list the following are now considered syno¬ 
nyms of other species: 

Unio upsoni = LampsUis ligamcntim Lamarck. 

Gonioban* gvo*venorii — (loniotxui* nemimrinata Say. 

Phym ehmgata ~ Aplexa hypmrum Linn£. 

Lymntm ferrimi = Lyrnruea caperata Hay. 

“ mfftatue = Lymrumpdlufitri# MUller. 

Zonites upmmi = Vertigo omlu Say. 

Sticvineamliimetetm* — Succinea return Lea. 

Illinois lies wholly within Binney’s Interior Region of the 
Eastern Province. Of the 69 species mentioned by Binney as 
inhabiting this region, all but 8 have been found in Illinois. It 
will thus be seen that the Illinois molluscan fauna is typical 
of the interior region. Among the land shells the families 
ZonitidUe and Uelicidie are represented by the largest number 
of species; among the genera, Polygyra is the most noteworthy. 

The Mississippi Valley is the metropolis of the pearly fresh¬ 
water mussels ( Unionidm), and the position of the state, bor¬ 
dered on the west by the Mississippi River and on the south and 
east by the Ohio and Wabash rivers, has produced a large and 
varied Unio fauna, no less than 98 species and varieties being 
found in the various rivers and lakes. The Sphariidw, Vivi- 
paridai, AmnicoUdw, and Lymnmdtr are also notably developed. 

The iluviatile species are distributed among 9 families and 
47 genera. Of these, 2 families and 25 genera are bivalves, 8 
families and 7 genera are pulmoniferous, and 4 families and 15 
genera are branchiferous and operculate, as is evident from the 
following list. 


Family. 
Ihionid« 


FLUV1ATILS MOLLVftKft. 

Genus. 

Tnmcilla . 

Lampnlii . 

Micromya .. 

Obovatria . 


No. of No. of 

Species. Varieties. 
6 1 
24 
1 
4 
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Family. 


Genus. 


No. of No. of 
Species. Varieties. 


Unionidtv [Cont.] Piagioln . 3 

Tritogonia . 1 

Oyprogenia . 1 

Obliquaria . 1 

PtycholrranchuB . 1 

Dromus ... 1 

Strophitus . 1 

Anodonta . 6 

Lastena . 1 

A nodimUndes . 1 

Arcidens . 1 

Symphynota . 3 

Ala*midonta . 2 

HemUoHtma . 1 

Margaritana . 2 

Unto. . 3 

Plmrvbema .... 3 

Qnadrula . 22 

Sphieriidir Spharium . 9 

Mwmdium . 9 

Comeocyda* . 24 

Vmparidit • 1 Itnpara . 3 

Campeloma . 6 

JAoplax . 1 

Valvatkhe Valmta . 4 

Amnicolidie Bythinia . 1 

Amnicola ... 7 

PaludcBtrina . 1 

Somatogyru* . 4 

PomatiopriB . 3 

PyrgtUoptii . 2 

Pleuroeeridpr Angitrcma . 2 

* Lithasia . 2 

Pteurocera ... 12 

QoniobaBts .. 9 

Aiumlom ... 3 

Phyndt* Phy$a .. 9 

ApUxa . 1 

Ancylidtr AmyUtB . 10 

Qundlachia ,.. 2 

Lymnxidm Lymrura ......16 

Pianorbis . 12 

Segmentina . 1 


1 

2 

1 


2 


2 

1 

5 

1 

2 

3 

3 

1 


2 


1 

13 

1 


Total.*. 241 


44 
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The terrestrial forms are distributed among 14 families and 
27 genera. 

TKRKWTRIAL MOLLUSCS. 


Family. Genus. No. of No. of 

Species. Varieties. 

Helicinidtr ffelicina . 1 

Auriculidx Varychium . 2 

Valloniida VaUonia . 8 

Pupidst StrobUop* . 8 

Pupoides . 1 

Bifidaria ... 7 1 

Vertigo . 5 1 

PfipUla . 1 

(ochlicopidir Cochlicopa . 1 

Succineidtr 8uccinea . 9 3 

Helicidte Polygym . 21 0 

Achatinidtr Opto* . 1 

TeetaceUidtr TestaceUa .. 1 

Oircinariid# Oircinaria . 1 

Zonitidav Omphalina . 4 

Vitrea . 6 

Fifrma. 1 

Eueonulm . 2 1 

Zonttoidt* . 5 

Gartrodonta . 5 

Limamdte JAmax . 2 

Agriolimax . 2 

Philomycid# PhiUmycus . 1 

Endodontid# Pyramidula . 4 

HtUcodiecm . 1 

Pmctum . 1 

Spkyrodiuin . 1 

Total. 91 12 


A comparison of onr fauna with that of other states is in¬ 
teresting, although the comparison is scarcely accurate in one 
or two cases on account of the age of the records (Maine, 1864; 
Alabama, 1876)*. 


•The Ague* of the following tsble ere mostly from Mr. BryentWsIVeir's peper, 
"Revision of onr Present Knowledge of the MoUueoaa Fauns of Michigan”, ISM. 
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State 

Catalogue 

i 

■e 

j 

Hygrophila 

& 

r c 

£3 

8 

*3 

3 

◄ 

ft 

*43 

> 

1 

I 

V 

> 

1 

J 

a* 

X 

& 

m 

1 

1 

'3 

o 

U 

Total 

Maine. . 

Morae, 1864 j 

50 

26 

4 

2 

1 

0 

12* 

10 

105 

New York . 

Leteon, 1906 

82 

36 

14 

2 

4 

9 

34 

69 

240 

Michigan. 

Walker, 1906 

78 

50 

14 

4 

6 

10 

60 

62, 

274 

Indiana. 

Daniels, 1904 

78 

33 

10 

3 

10 

24 

35 

1 1 

83 -276 

illinoin. 

Baker, 1906 

91 

50 

18 

4 

10 

28 

42 

89 

332f 

Alabama. 

Lewis, 1876 

78 

20 

24| 

1 

IS 

1 

17 

1 

302 

7* 

1 

256 

1 

706 


A comparison of the figures in the table will show (1) 
that the number of species increases toward the south and west; 
(2)that this increase is confined mainly to the aquatic forms; 
and (8) that the increase in certain families is very great. The 
increase in aquatic forms is shown in the following comparisons. 


1st ml Sperm. A fjnatic Specie*. 

Maine. 60 66 

New York...i. 82 168 

Michigan... 78 194 

Indiana.. .. 78 198 

Illinoin.. 91 240 

Alabama.. 78 827 


1 he ratios of land to aquatic forms increase more rapidly 
to the south than to the west, being in New York 1 to 2, in Illi¬ 
nois 1 to 2-J, and in Alabama 1 to 8. In Maine the ratios are 
nearly equal. , 

As to the great increase in certain families toward the south 
and west, Alabama has 26 times as many species of Unionidw 
as Maine, 8 times as many as Illinois, and nearly 4J times as 

* This does not include the recently described Cmruocydw', which would mnte- 
nally increase the number of species recorded in the older lists. 

t This does not include the 66 varieties enumerated in the pr esen t list 
4 The recently described Ammcola and tiomatngynu are here included. - 
| Vide Hinkley. , , , . 
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many as New York; while in the Pleuroceridet this comparison 
is even more marked, the corresponding record being 84 times 
as many for New York, 80 times as many for Michigan, and 
about 11 times as many for Illinois. In other families the ra¬ 
tios are more nearly equal. In the Hygrophila the greatest in¬ 
crease is toward the west, Michigan and Illinois having the 
greatest number of species. In a general way we may say that 
the Vnion'uhv , P let* rarer idir , and Vmparidw are characteristic of 
the southern region, while the Hygrophila , Valmtida ', and 
Sphwriidtr are characteristic of the northern region. The num¬ 
ber of species of Sphreriidte found in this state (42) is notewor¬ 
thy. 

A study of the published and manuscript lists of the state 
shows that little is known concerning the geographical distri¬ 
bution of our Mollusca. For only ten counties has a careful list 
been made. The writer has obtained records from 69 counties, 
the number of species ranging from 1 to 145. The following 
list shows the number of species known to inhabit 10 counties 
and 8 rivers. 


Countie*. 


Mivern, 


Cook. 

. 141 

Illinois. 

.110 

Fulton. . 

. 146 

Wabash. 

. 43 

La Salle. 

. 120 

Ohio. 

. 43 

Will. 

. 110 

Kaskaakia. 


Mercer. 

. 113 

Kankakee. 

. 67 

Winnebago. 

. 75 

Rock. . 

. 14 

Mason. 

. 98 

Kishwaukee. 

. 10 

McHenry. 

. 89 

Mississippi. 

. 56 

Menard... 

. 62 



Adame. 

. 66 




The Cook county list iucludes 8 species which have been 
introduced from Europe and are now thriving in the green¬ 
houses of Chicago. 

Too little is as yet known concerning the distribution of 
Illinois Mollusca to permit any satisfactory generalizations. 
One of the reasons which prompted the preparation of the pres¬ 
ent catalogue was the hope that its publication might stimulate 
a desire among eonchologists to prepare careful, up-to-date lists 
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of as many counties as possible. Much good work has been 
done in Indiana by Call, Daniels, and Blatchley, and the work 
of the Michigan conchologists under the leadership of Mr. Bry¬ 
ant Walker is to be highly commended. It is to be hoped that 
Illinois will not fall behind in this good work. 



SYSTEMATIC CATALOGUE OF SPECIES. 

Class PELECYPODA. 

Order PRIONODESMACEA. 

Superfamily Naiadaoea. 

Family UNIONIDAL 

HBTEROOENJB. 

Genus Truroilla Rafinesque. 

Subgenus Truncilla Rafinesque. 

'Truncilla triquetra Rafinosque (= triangularis Lea). 

Northern Illinois (Oalkins); Will Oo. (Ferriss); Kankakee 
River; Illinois River (Handwork); La Salle Oo. (Huett); 
Wabash River (Marsh); Athens, Menard Oo. (Nason); Southern 
Illinois (Ulffers); Fulton Oo. (Wolf). 

Subgenus Scalenaria (Rafinesque) Agassiz. 

Truncilla sulcata Lea. 

Ohio River (Marsh). 

Subgenus Dysnomia Agassiz. 

Truncilla foliata Hildreth. 

Ohio River (Marsh); Southern Illinois (Ulffers). 

Subgenus Pilea Simpson. 

Truncilla perplexa Lea. 

Wabash River (Hinkley); Ohio River (Marsh); Southern 
Illinois (Ulffers). 

Truncilla perplexa rangiana Lea. 

Illinois (Call); Wabash River (Marsh); Southern Illinois 
(Ulffers). 

Truncilla propinqua Lea, 

Ohio River (Marsh). 

Truncilla per sonata Say ( = pilous Lea). 

Southern Illinois (Ulffers). 
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Genus Mioromya (Agassiz) Simpson. 

Micromya fabalis Lea. 

Wabash River (Marsh). 

Genus Lampsilis Raflnesque. 

Subgenus Lampsilis Raflnesque. 

8ection Lampsilis Raflnesque. 

Lampsilis ventvicosa Barnes (= ocoidens Lea, subovata Lea).* 

Oregon, Ogle Oo.; 8tarved Rock, La Salle Oo.; Savanna, Oar- 
roll Oo. (Baker); Oook Oo. (Baker, OalkinB); Northern Illinois; 
Fox River (Oalkins); Dundee, Kane Oo. (Engleholm, Nason); 
Hickory Creek; Kaskaskia River (Ferriss, Handwork); Du Page 
River; Illinois River (Handwerk); Mississippi River, Quincy, 
Adams Oo.; Mackinaw River, Kappa, Woodford Oo. (Hart); 
Winnebago Oo.; Ohio River; Kaskaskia River (Hinkley); La 
Salle Oo. (Huett); Fulton Oo. (Kelly, Wolf); Mercer Oo.; 
Ohio River; Mississippi River (Marsh); Athens, Menard Oo. 
(Nason); Mt. Oarmel, Wabash Oo. (Nelson); Spoon River 
(Strode); Southern Illinois (Ulffers); Embarras River, Oak¬ 
land, Ooles Oo.; Quiver Oreek, Havana, Mason Oo. (State Lab¬ 
oratory). 

Lampsilis oapax Green. 

Northern Illinois; Mt. Oarmel, Wabash Oo. (Oalkins); Mer¬ 
cer Oo. (Ferriss, Marsh); 8hawneetown, Gallatin Oo. (Fischer); 
Quincy, Adams Oo. (Hart); La Salle Oo. (Huett); Mississippi 
River (Marsh); Spoon River, Fulton Oo. (Strode); Southern 
Illinois (Ulffers); Fulton Oo. (Wolf). 

Lampsilis ovata Say. 

' Ohio River (Marsh). 

Lampsilis m.ultiradiata Lea. 

Oook Oo. (Baker); Illinois (Call); Dundee, Kane Oo. (En¬ 
gleholm) ; Big Vermilion River (Marsh); Southern Illinois 
(Ulffers). 


•Lampsilis cariosa Say is reported by Huett from La Salle county. The reference 
was undoubtedly founded on specimens of vsnirieom, aa cariosa is a species of the 
Atlantic and St. Lawrence drainage. 
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Section Enryniu Rafinesque.* 

Lampsilis luteola Lamarck (= siliquoides Barnes, distant Anthony). 

Oregon, Ogle Oo. (Baker); Oook Oo. (Baker, Calkins, 
Higley, Jensen, Lyon, Nason); Mt. Carmel, Wabash Oo. (Calk¬ 
ins) ; Northern Illinois (Calkins, Nason); Dundee, Kane Oo. 
(Engleholm, Nason); Hickory Creek, Will Co. (Ferriss); Du 
Page River (Gault); Kankakee and Du Page rivers (Hand¬ 
work); Illinois River (Handwork, Kelly) ; Mackinaw River, 
Kappa, Woodford Co. (Hart); Rock, Pecatonica, and KiBhwau- 
kee rivers, and Kent’s Creek (Hinkley); Little Wabash and 
Big Muddy rivers (Hinkley, for siliquoides) ; La Salle Co. 
(Huett); Quiver Creek, Mason Co. (Kelly); Crystal Lake (Ly¬ 
on) ; Cedar Lake, Lake Oo. (Marcy); Washington Oo.; Missis¬ 
sippi River^Mercer Co. (Marsh); Calumet River; Algonquin 
and Silver Lake, McHenry Oo; Athens, Menard Oo. (Nason); 
Illinois River; Spoon River (Strode); Southern Illinois (Ulffers, 
for siliquoides) ; Fulton Co. (Wolf); Lake Michigan, Chicago, 
Cook Oo; Havana, Mason Co. (State Laboratory). 

Lampsilis ligamenlina Lamarck (—crassa Say). 

Oregon, Ogle Co.; Savanna, Carroll Oo.; Cook Oo. (Baker); 
Northern Illinois; Mt.Carmel, Wabash Oo. (Calkins); Dundee, 
Kane Co. (Engleholm, Nason); Kankakee River (Ferriss); Kan¬ 
kakee, Illinois, and Du Page rivers (Handwork); Mississippi 
River, Quincy, Adams Oo. (Hart); Rock, Pecatonica, Kaskas- 
kia, Wabash, and Little Wabash rivers (Hinkley); La Salle 
Co. (Huett); Spoon and Illinois rivets (Kelly, Strode); Mercer 
Co., Mississippi River (Marsh); Athens, Menard Co; Algon¬ 
quin, McHenry Oo. (Nason); Southern Illinois (Ulffers); Ha¬ 
vana, Mason Oo. (State Laboratory). 

Lampsilis upsoni Marsh (= ligamentina) is reported from 
Mercer Co. (Marsh) and from the Kishwaukee River (Hinkley 
and Marsh). Simpson (Synopsis, p. 680) makes this a synonym 
of ventricosa. 


*Lampsilis propria Lea. A specimen of this species, identified by Mr. 0. T. Simpson, 
is in the collection of the Chicago Academy of Scienoes and was received from 
Mr. W. W. Calkins as from the Illinois River. As this species has been found 
only in Virginia and Georgia the Illinois record must be considered very doubt¬ 
ful. The probability is that the specimen became mixed with Illinois shells. 
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Lampailia orbiculata Hildreth.* 

Northern Illinois (Galkins); Mississippi River, Quincy,Adams 
Go. (Hart, Nason); La Salle Go. (Huett); Wabash River 
(Marsh); Illinois River (Strode); Fulton Go. (Wolf); Havana, 
Mason Go. (State Laboratory). 

Lampailia higginaii Lea. 

Illinois River (Ferriss, Handwork, Kelly); Kankakee River 
(Handwork); Mississippi River (Marsh). 

Lampailia anodontoides Lea (= Urea Say). 

Savanna, Garroll Go.; Cook Go. (Baker): Mt. Garmel, Wabash 
Go.; Northern Illinois (Galkins); Illinois River (FerrisB, Hand- 
werk, Strode); Shawneetown, Gallatin Co. (Fischer); Du Page 
Go. (Gault); all rivers visited (Hinkley); La Salle Go. (Huett); 
Illinois River (Kelly); Oache Greek, Pulaski Go. (Lyon); Mer¬ 
cer Go., Mississippi River (Marsh); Mississippi River, Quincy, 
Adams Go.; Athens, Menard Go. (Nason); Thompson’s Lake 
(Strode); Southern Illinois (Ulffers); Fulton Go. (Wolf); Ha¬ 
vana, Mason Go.; Fulton Go. (State Laboratory). 

Lampailia fdllaoioaa (Smith) Simpson. 

Savanna, Garroll Go.; Cook Go. (Baker); Meredosia, Morgan 
Go. (Gault); Hickory Greek, Will Go. (Handwerk); Quincy, 
Adams Go. (Hart); Cache Greek, Pulaski Go.; Orooked and 
Clear creeks, Union Go. (Lyon); Mississippi River (Marsh); 
Havana, Mason Go.; Meredosia, Morgan Go.; Peoria, Peoria Go. 
(State Laboratory). 

Lampailia recta Lamarck. 

Fox River (Atwater); Savanna, Garroll Go.; Cook Oo; Ore¬ 
gon, Ogle Oo. (Baker); Northern Illinois (Galkins) ; Fox River, 
Dundee, Kane Oo. (Engleholm, Nason); Kankakee River (Fer-' 
riss); Illinois, Kankakee, and Du Page rivers (Handwerk); 
Mississippi River, Quincy, Adams Oo. (Hart); Winnebago Oo.; 
Kaskaskia River (Hinkley); La Salle Oo. (Huett); Alton, Madi¬ 
son Oo. (Kennicott); Mississippi River, Mercer Oo. (Marsh); Fox 
River, Algonquin, McHenry Go.; Athens, Menard Oo. (Nason); 
Illinois and Spoon rivers and Quiver Greek, Mason Oo. (Strode); 
Southern Illinois (Ulffers); Fulton Oo. (Wolf); Havana, Mason 
Go. (State Laboratory). ___ ' 

*Lamp*ttk mngvti Lea is listed by Marsh from the Illinois River. According to Simp- 
son this species is doubtfully distinct from orbiculata, the type bring diseased. 
It is recorded only from Bt. Peter's River,Min n eeota. (Blmpaon’s Synopsis, p. 540 . ) 
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Lampsilit subrostrata Say ( = mitgissippiengis Conrad). 

Peru, La Salle Go. (Derr); Lily Lake, Quincy, Adams Oo. 
(Hart); Big and Little Muddy rivers (Hinkley); Mt. Carmel, 
Wabash Oo.; Aledo, Mercer Oo. (Lewis); Mercer Co., Missis¬ 
sippi River; Wabash River (Marsh). 

Lampsilit nigerrima Lea. 

Wabash River (Marsh). This species is recorded by Simpson 
from “Alexandria, Louisiana, to Eastern Texas; Indiana?” 
Lampsilit lienosa Conrad ( = aaliginosa Lea). 

Saline River; pond in Perry Oo. (Hinkley); Little Vermilion 
River (Marsh); Southern Illinois (Ulffers). 

Lampsilit iris Lea (= novi-eboraci Lea). 

Cook Oo, (Baker, Jensen); Northern Illinois (Calkins); Fox 
River, Dundee, Kane Co. (Engleholm); Du Page River (Ferriss, 
"Gault, Handwork); Hickory Creek, Will Oo. (Handwerk); La 
Salle Co. (Huett); Kankakee River; Edwards Creek (Marsh); 
Fox River, Elgin, Kane Co.; Algonquin, McHenry Co. (Nason); 
Spoon River (Strode); Fulton Co (Wolf). 

Lampsilit ellipsiformit Conrad (— spatulata Lea). 

Cook Oo. (Baker, Jensen); Northern Illinois; Vermilion River 
(Calkins); Fox River, Dundee, Kane Oo. (Engleholm, Nason); 
Hickory Creek, Will Oo. (Ferriss, Handwerk); Du Page River 
(Gault); Mackinaw River, Kappa, Woodford Co. (Hart); Kish- 
waukee River (Hinkley); La Salle Co. (Huett); Mercer Co., 
Edwards Creek (Marsh); Fox River, Algonquin, McHenry Co. 
(Nason); Fulton Oo. (Wolf); Fox River (New York State Cab¬ 
inet). 

Subgenus Carunoulina Simpson. 

Lampsilit ieesattntit Lea. 

Southern Illinois (Simpson). 

Lampsilit parva Barnes; 

Oregon, Ogle Co.; Savanna, Carroll Co.; Cook Oo. (Baker); 
La Salle Oo.; Northern Illinois (Calkins); Kankakee River (Fer¬ 
ries); Quincy, Adams Oo. (German); Du Page River (Gault); 
Hickory Creek, Will Oo. (Handwerk); Quincy, Adams Oo; Kap¬ 
pa, Woodford Oo. (Hart); nearly all streams visited (Hinkley); 
Illinois River (Kelly); Mercer Oo., Mississippi River (Marsh); 
Athens, Menard Oo. (Nason); Spoon River, Thompson’s Lake, 



68 


Fulton Co. (Strode); Southern Illinois (UlfferB); Fulton Co. 
(Wolf) ; Havana, Mason Co; Herod, Pope Co. (State Labora¬ 
tory). 

Lampsilis glans Lea. 

Little Wabash River (Hinkley); BigVermilion River(Marsh); 
Southern Illinois (Ulffers). 

Subgenus Proptera Rafinesque. 

Lampsilis alata Say. 

Savanna, Carroll Co.; Cook Co. (Baker); Northern Illinois; Fox 
River (Calkins); Fox River, Dundee, Kane Co. (Engleholm); 
Kankakee River (Ferries, Handwork); Shawneetown, Gallatin 
Co. (Fischer); Quincy, Adams Co. (Garman, Hart, Nason); 
Dn Page River; Illinois River (Handwerk); Rock, Kishwaukee, 
Kaskaskia, Ohio, and Big Muddy rivers (Hinkley); La Salle 
Co. (Huett); Cook Co. (Jensen); Spoon River; Illinois River 
(Kelly, Strode); Mercer Co., Mississippi River (Marsh); 
Athens, Menard Co. (Nason); Southern Illinois (Ulffers); Ful¬ 
ton Co. (Wolf); Illinois River and Quiver Creek, Havana, Ma- 
Bon Co. (State Laboratory). 

Lampsilis purpurata Lamarck. 

Spring Creek (Handwerk). 

Lampsilis gracilis Barnes. 

Savanna, Carroll Co.; Cook Co. (Baker, Jensen); Northern 
Illinois (Calkins); Fox River, Dundee, Kane Co. (Engleholm); 
Kankakee River (Ferries); Shawneetown, Gallatin Co. (Fisch¬ 
er); Mississippi River, Quincy, Adams Co. (Garman, Hart, 
Nason); Desplaines, Illinois, and Kankakee rivers (Hand¬ 
werk); all rivers visited (Hinkley); La Salle Co. (Huett); 
Illinois River; Spoon River (Kelly, Strode); Mercer Co., Mis¬ 
sissippi River (Marsh); Athens, Menard Co. (Nason); Southern 
Illinois (Ulffers); Fulton Co. (Wolf); Havana, Mason Oo.; 
Cedar Lake, Lake Co.; Peoria, Peoria Oo.; Dallas Slough, Dal¬ 
las City, Hancock Oo. (State Laboratory). 

Lampsilis Imissima Lea (= ohioensis Say). 

Northern Illinois (Calkins); Illinois River, Utica, La Salle 
Co. (Ferries); Quincy, Adams Oo. (Garman, Hart); Kaskaskia 
Ohio, and Wabash rivers (Hinkley); Spoon and Illinois rivers 
(Kelly, Strode); Mercer Co., Mississippi River (Marsh); South- 
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ern Illinois (Ulffers); Fulton Oo. (Wolf); Havana, Mason Oo. 
(State Laboratory). 

Lanvptilia leptodon Raflnesque ( = tenuiasima Lea). 

Savanna, Oarroll Oo. (Baker); Illinois River (Ferries); Kas- 
kaskia River (Hinkley); Mississippi River, Mercer Oo. 
(Marsh); Southern Illinois (Ulffers) ; Fulton Oo. (Wolf). 

Genus Obovaria Raflnesque. 

Subgenus Obovaria Raflnesque, 

Obovaria retuea Lamarck. 

Northern Illinois (Oalkins); Wabash River (Hinkley) ; La 
Salle Oo. (Huett); Ohio River (Marsh) ; Spoon and Illinois 
rivers (Strode). * 

Obovaria airculus Lea. 

Wabash River (Hinkley, Marsh); Southern Illinois (Ulffers). 
Obovaria lent Lea. 

Ohio River (Hinkley, Marsh). 

Subgenus Pseudoon Simpson. 

Obovaria elliptit Lea. 

Northern Illinois; Illinois River (Oalkins); Kankakee River 
(Ferries); Illinois River (Handwork); Quincy, Adams Oo. 
(Hart); Wabash and Ohio rivers (Hinkley); La Salle Oo. 
(Huett); Mercer Oo., Mississippi River (Marsh); Illinois and 
Spoon rivers (Strode); Fulton Oo. (Wolf); Illinois River, 
Havana, Mason Oo. (State Laboratory).* 

Genus Plagiola (Raflnesque) Agassiz. 

Subgenus Plagiola (Raflnesque) Agassiz. 

Plagiola teourit Lea. 

Savanna, Oarroll Go. (Baker); Northern Illinois (Oalkins) ; 
Kankakee River (Ferriss, Handwerk); Shawneetown, Gallatin 
Oo. (Fisober); Illinois River (Handwerk, Kelley, Nason,and 
Strode); Mississippi River, Quincy, Adams Oo. (Hart); Kas- 
kaskia, Wabash, and Ohio rivers (Hinkley); Mercer Oo., Mis¬ 
sissippi River (Marsh); Southern Illinois (Ulffers); Fulton Oo. 
(Wolf); Illinois River, Havana, Mason Oo. (State Laboratory). 


*CsHrins (Cin. Quart. Joum. Sd., I., p. 244) lists tUipm* as occurring near Chicago, 
>>ut no authentic specimens have been seen, and occurrence of this species in the 
Chicago region is very doubtful. 
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Plagiola elegant Lea. 

Savanna, Oarroll Go. (Baker); Cook Go. (Baker, Galkins, Jen¬ 
sen); Chicago; Northern Illinois (Galkins); Kankakee River 
(Ferries); Meredosia, Morgan Go. (Gault); Illinois River 
(Handwerk, Kelly, Strode); Mississippi River, Quincy, Adams 
Go. (Hart); Kasfcaekia, Wabash, Little Wabash, Big Muddy, 
and Ohio rivers (Hinkley); La Salle Co. (Huett); Mercer Go., 
Mississippi River (Marsh); Athens, Menard Go.; Quincy, Ad¬ 
ams Go. (Nason); Spoon River (Strode); Southern Illinois 
(Ulffers); Fulton Go. (Wolf); Havana, Mason Go.; Saline Go. 
(State Laboratory). 

Plagiola donaoiform.it Lea ( —zigzag Lea). 

Oook Go. (Baker, Galkins); Northern Illinois (Galkins); Illi¬ 
nois River (Galkins, Handwerk, Kelly, Strode); Kankakee Riv¬ 
er; Spring Greek (Ferriss, Handwerk); Quincy, Adams Go. 
(Hart); Little Wabash, Kaskaskia, and Wabash rivers (Hink¬ 
ley) ; La Salle Go. (Huett); Mercer Go., Mississippi River 
(Marsh); Athens, Menard Go. (Nason); Spoon River (Strode); 
Southern Illinois (Ulffers); Fulton Go. (Wolf); Havana, Mason 
Co. (State Laboratory). 

DIGEN iE. 

Genus Tritogohia Agassiz. 

Tritogonia tuberculata Barnes. 

Oregon, Ogle Go. (Baker); Northern Illinois (Galkins); Hli- 
nois River (Galkins, Handwerk) ; Fox River, Dundee, Kane Go. 
(Engleholm); Kankakee River (Ferriss); Shawneetown, Galla¬ 
tin Go. (Fischer); Meredosia, Morgan Go. (Gault); Illinois River 
(Handwerk); Mississippi River, Quincy, Adams Go. (Hart); 
all rivers visited (Hinkley); La Salle Go. (Huett); Mercer Go., 
Mississippi River (Marsh); Athens, Menard Go.; Quincy, Ad¬ 
ams Go. (Nason); Spoon River (Strode); Southern Hlinois 
(Ulffers); Fulton Go. (Wolf); Havana, Mason Go.; Saline Go. 
(State Laboratory).* 


*Galkina (CSn. Quart. Jour. 8d., I., p. 244) cites this species from Chicago, but 
no specimens have been seen. It is therefore a very doubtful inhabitant, of the Chi¬ 
cago Area. 
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MBSOOBNA. 

Genas Oypbogbnia Agassiz. 

Cyprogenia irrorata Lea (=stegaria Say). 

Mt. Carmel, Wabash Co. (Calkins); Wabash River (Hinkley, 
Marsh); Southern Illinois (Differs). 

Genus Obliqcabia (Raflnesque) Simpson. 

Obliquaria reftexa Raflnesque (—cornuta Barnes). 

Savanna, Carroll Co. (Baker); Cook Co. (Baker, Calkins); 
Northern Illinois; Mt. Carmel, Wabash Co. (Calkins) ; Kanka¬ 
kee River (Ferriss, Handwerk); Shawneetown, Gallatin Co. 
(Fischer); Meredosia, Morgan Co. (Gault); Illinois River 
(Handwerk, Kelly, Ferriss, Strode); Mississippi River, Quincy, 
Adams Co. (Hart); Little Wabash, Big Muddy, and Ohio riv¬ 
ers (Hinkley); La Salle Co. (Huett); Mercer Co., Mississippi 
River (Marsh); Athens, Menard Co; Mississippi River, Quincy, 
Adams Co. (Nason); Spoon River (Strode); Southern Illinois 
(Ulffers); Fulton Co. (Wolf); Havana, Mason Co. (State Lab¬ 
oratory). 

PTYCHOOENfi. 

Genus Ptychobrahohos Simpson. 

Ptyohobranchua phaaeolu « Hildreth. 

Wabash River (Hinkley, Marsh); Southern Illinois (Ulffers). 

B8CHATIOBNJB. 

Genus Dbomus Simpson. 

Dromua dromna Lea. 

Ohio River (Marsh). 

DIAOBN.fi. 

Genus Strophitub Raflnesque. 

Strophitua edentulut Say (=ihaff'eriana Lea, wardiana Lea). '* 

Oregon, Ogle Co.; Savanna, Carroll Co. (Baker); Cook Co. 
(Baker, Higley, Jensen, Lyon); Northern Illinois (Calkins); 
Peoria, Peoria Co. (Chamberlain); Hickory Creek, Will Co. 
(Ferriss, Handwerk); Du Page River (Gault); Desplaines Riv¬ 
er (Handwerk); Rockford, Winnebago Co.; Kaskaskia and 
Wabash rivers (Hinkley); La Salle Co. (Huett); Illinois Riv¬ 
er (Kelly, Nason); Meroer Co.; Mississippi and Wabash riv¬ 
ers (Marsh); Fox River, Dundee, Kane Oo M and Algonquin, 
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McHenry Co; Athens, Menard Co. (Nason); Spoon River 
(Strode); Fulton Co. (Wolf); Havana, Mason Co.; Peoria, Pe¬ 
oria Co. (StateLaboratory). 

Strophitus edentulus pavonius Lea. * 

Cook Co. (Baker); Hickory Creek, Will Co. (Ferries); Joliet, 
Will Co. (Handwerk); Wabash River (Marsh). 

HOMOOBNA. 

Genus Anodohta (Bruguiere) Lamarck. 

Anodonta imbecilia Say. 

Cook Co. (Baker, Calkins, JenBen); Northern Illinois (Calk¬ 
ins) ; Illinois River (Calkins, Kelly, Strode); Kankakee River 
(Ferries); Quincy, Adams Co. (Garman, Hart); Desplaines 
River (Handwerk); Kishwaukee and Big and Little Muddy 
rivers (Hinkley); La Salle Co. (Huett); Pulaski Co. (Lyon); 
Mercer Co., Mississippi River (Marsh); Spoon River (Strode); 
Southern Illinois (Ulffers); Fulton Co. (Wolf); Quiver Lake 
and Havana, Mason Co.; Peoria, Peoria Co.; Hamilton Co.; 
Pekin Lake, Tazewell Co. (State Laboratory). 

Anodonta suhorbiculata Say. 

Northern Illinois (Calkins); Springfield, Sangamon Co. 
(Call); Putnam Co. (Ferries); Thompson’s Lake, Fulton Co. 
(Kelly, Strode); Fulton Co. (Lyon, Wolf); Mercer Co., Missis¬ 
sippi River (Marsh); Spoon and Illinois rivers (Strode); 
Southern Illinois (Ulffers); Thompson’s Lake, Fulton Co.; 
Clear and Quiver lakes, Mason Co. (State Laboratory). 

Anodonta grandia Say ( —aalmonia Lea, ovata Lea). 

Cook Co. (Baker, Nason); Northern Illinois (Calkins); Fox 
River, Dundee, Kane Co. (Engleholm); Illinois River (Ferries, 
Strode); Quincy, Adams Co. (Garman, Hart, Nason); Du Page 
River (Gault); Desplaines River (Handwerk); Mackinaw Riv¬ 
er, Kappa, Woodford Co. (Hart); Winnebago Co.; Little Wa¬ 
bash, Kaskaskia, Big Muddy, and Little Mfiddy rivers (Hink¬ 
ley) ; La Salle Go. (Huett); Thompson’s Lake and Spoon River, 
Fulton Co. (Kelly, Strode); Union Oo. (Lyon); Lake Co. 
(Marcy); Rock RiveT, Mercer Co.; Washington Co.; Winnebago 
Co. (Marsh); Algonquin, McHenry Co.; Athens, Menard Co. 
(Nason); Southern Illinois (Ulffers); Fulton Co. (Wolf); 
•Grass Lake, Lake Oo. (Woodruff); Havana, Mason Co.; Crystal 
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Lake, Urbana, Champaign Co.; Fox Lake, Lake Co.; Thompson’s 
Lake, Fulton Co.; Hamilton Co. (State Laboratory). 

Anodonta grandis footiana Lea {—marryatiann Lea). 

Cook Co. (Baker, Calkins, Marsh); Dundee, Kane Co. (En- 
gleholm); Du Page River (Handwork); Silver and Crystal 
lakes and Algonquin, McHenry Co. (Lyon, Nason); Lake Co. 
(Marcy, Marsh); Northern Illinois (Nason); Grass Lake, Lake 
Co. (Woodruff); Cedar Lake, Lake Co. (State Laboratory). 

Anodonta grandis gigantea Lea (= decora Lea, plana Lea). 

Cook Co. (Calkins); Mercer Co., Edwards Creek; Big Ver¬ 
milion River (Marsh); Spoon River (Strode); Southern Illinois 
(Ulffers). 

Anodonta corpulenta Cooper. 

Savanna, Carroll Co. (Baker); Northern Illinois; Peoria Lake, 
Peoria Co.; La Salle Co. (Calkins); Aledo, Mercer Co. (Call); 
Illinois River (Cooper, Ferriss, Handwork, Kelly); Quincy, Ad¬ 
ams Co. (Hart, Nason); La Salle Co. (Huett); Cook Co. (Jen- 
sen); Thompson’s Lake, Fulton Co. (Kelly, Strode); Mercer 
Co., Mississippi River (Marsh); Fulton Co. (Wolf); Havana, 
Mason Co; Pekin Lake, Tazewell Co. (State Laboratory). 

Anodonta marginatn Say (=fragili8 Lamarck, mbearinata Currier, 
lacustris Lea). 

Hickory Creek, Will Co.; Desplaines River (Handwork); 
Lake Co. (Marsh); Spoon River (Strode); Fulton Co. (Wolf). 

Simpson gives this as found in the St. Lawrence River drain¬ 
age, but the records above seem to be authentic. 

Anodonta implicata Say. 

Lake Co. (Marsh). 

Genus LaOTena Raflnesque. 

Lastena lata Raflnesque ( —dehiscent Say). 

Illinois (Call); Illinois River (Marsh); Southern Illinois 
(Ulffers). 

Genus AwoDorrorDM Simpson. 

Anodontaides ferussaoianue Lea. 

Cook Co. (Baker); Hickory Creek, Will Co. (Ferriss, Hand¬ 
work); Du Page River (Gault); Kishwaukee River and Kent’s 
Creek (Hinkley); Mercer Co., Edwards Creek (Marsh); Fox 
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River, Dundee, Kane Co. (Nason); Spoon River (Strode); Ce¬ 
dar Lake, Lake Co. (State Laboratory). 

Anodontoides ferussacianus subcylindraceus Lea. 

Cook Co. (Baker, JenBen); Northern Illinois (Calkins); 
Hickory Creek, Will Co. (Ferriss, Handwork); Du Page Co. 
(Lyon); Lake Co. (Marcy); Peoria, Peoria Co. (State Labora¬ 
tory). 

Genus Aroidkns Simpson. 

Arcidens confragosus Say. 

Savanna, Carroll Co. (Baker); Northern Illinois (Calkins); 
Springfield, Sangamon Co., and Fox River (Call); Illinois River, 
Utica, La Salle Co. (FerrisB, Handwerk); Mississippi River, 
Quincy, Adams Co. (Hart, Nason); Kaskaskia, Big Muddy, and 
Little Wabash rivers (Hinkley); La Salle Co. (Huett); Spoon 
and Illinois rivers (Kelly, Strode); Mercer Co., Mississippi River 
(Marsh); Athens, Menard Co. (Nason); Southern Illinois 
(Differs); Fulton Co. (Wolf); Lake Michigan, Chicago, Cook 
Co.; Havana, MaBon Co. (State Laboratory). 

Genus Syhphtoota Lea. 

Subgenus Symphynota Lea.* 

Symphynota compressa 1.6a (—pressa Lea). 

Cook Co. (Baker); Hickory Creek, Will Co. (Ferriss); Du 
Page River (Gault); Illinois River (Handwerk); Kent’s Creek, 
Rockford, Winnebago Co. (Hinkley); Mercer Co. (Marsh); Mill 
Race, Algonquin, McHenry Co. (Nason). 

Subgenus Latmigona Rafinesque. 

Symphynota costata Rafinesque ( —rugota Barnes). 

Savanna, Carroll Co. (Baker); Cook Co. (Baker, Jensen); 
Northern Illinois; Fox River (Calkins); Fox River, Dundee, 
Kane Co. (Engleholm, Nason); Hickory Creek, Will Oo. (Fer¬ 
riss); Du Page and Kankakee rivers (Handwerk); Illinois 
River (Handwerk, Strode); Mackinaw River, Kappa, Woodford 
Co. (Hart); Winnebago Oo. (Hinkley); La Salle Co. (Huett); 
Spoon River (Kelly, Strode); Mercer Co., Mississippi River 


* Symphynota negkcta Lea is reported from Fulton Co. by Wolf (Am. Journ. Coach., 
VI., p. 29), but the record must met upon a misidentiflcatlon, as this speeds* is 
confined to northern Alabama. (Vide SimpSon, Synopsis, p. 004.) 
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(Marsh); Fox River, Algonquin, McHenry Oo; Athens,Menard 
Co. (Nason); Southern Illinois (Ulffera); Fulton Oo. (Wolf); 
Havana, Mason Oo. (State Laboratory). 

Subgenus Pterosygna Rafinesque. 

Symphynota complanata Barnes. 

Savunna, Oarroll Oo. (Baker); Oook Oo. (Baker, Oalkins, Jen¬ 
sen); Northern Illinois (Oalkins); Peoria, Peoria Oo. (Oham- 
berlain); Mazon Oreek, Grundy Oo. (Dilg); Hickory Oreek, 
Will Oo. (Ferriss, Handwerk); Starved Eock, La Salle Oo. 
Illinois River (Handwerk); Kappa, Woodford Oo. (Hart); Mis¬ 
sissippi River, Quincy, Adams Oo. (Hart, Nason); Winnebago 
Oo.; Kaskaskia, Big Muddy, and LittleWabash rivers (Hinkley); 
Spoon River; Illinois River (Kelly, Strode); Mercer Oo., Missis¬ 
sippi River (Marsh); Athens, Menard Oo. (Nason); Southern 
Illinois (Ulffers); Fulton Oo. (Wolf); Havana, Mason Oo. 

(State Laboratory). 

Genus Alasmidonta Say. 

Subgenus Pressodonta Simpson.* 

Alasmidonta oalceola Lea (—deltoidea Lea). 

Oook Oo. (Baker, Jensen, Lyon); Northern Illinois (Oalkins); 
Hickory Oreek, Joliet, Will Oo. (Ferriss, Handwerk); Mack¬ 
inaw River, Kappa, Woodford Oo. (Hart); Kishwaukee River 
and Kent’s Oreek (Hinkley); La Salle Oo. (Huett); Mercer Oo., 
Edwards Oreek, Wabash River (Marsh); Algonquin, McHenry 
Oo; Athens, Menard Oo. (Nason); Spoon River (Strode); Ful- 
ton Oo. (Wolf). 

Subgenus Rugifera Simpson. 

Alasmidonta tnarginata Say. 

Oook Oo. (Baker, Higley); Northern Illinois; Fox Rivet 
(Oalkins); Hickory Greek, Will Oo. (Ferriss, Handwerk); Illi¬ 
nois River (Handwerk); Mackinaw River, Kappa, Woodford 
Co. (Hart); Winnebago Oo. (Hinkley); Mercer Oo., Mississippi 
River (Marsh); Athens, Menard Oo. (Nason); Fox River, Dun¬ 
dee, Kane Oo. (Nason, Swick); Spoon River (Strode); Ful- 
ton Oo, (Wolf); Havana, Mason Oo. (State Laboratory). 

*Alatmidimto keterodm Left is reported from Southern Illinois by Ulffers. As this 
species is confined to the Atlantic states from Maine to Virginia, this reference 
most rest upon a mWdentification. 
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Genus Hbmilabtena (Agassiz) Simpson. 

Hemilastena ambigua Say (= hildrethiana Lea). 

Cook Oo. (Baker); Kankakee River, Wilmington, Will Co. 
(Ferriss, Handwerk); Hickory Creek, Will Co. (Handwerk); 
Wabash River; Mercer Oo. (Marsh); Spoon River (Strode). 

Genus Mabgamtaha Schumacher. 

Margaritana margaritifera Linne. 

Illinois River (Calkins). 

Margaritana monodonta Say (= soleniformu Lea). • 

Northern Illinois (Calkins); Mercer Co. (Call, Marsh); Kan¬ 
kakee River (Ferriss, Handwerk); Mississippi River, Quincy, 
Adams Co. (Hart); Mississippi River (Marsh); Southern Illi¬ 
nois (Differs); Fulton Co. (Wolf); Havana, Mason Co. (State 
Laboratory). 

Genus Uwio Retzius.* 

Section Elliptio Rafinesque. 

Unio gibhoms Barnes (—arctior Lea). 

Oregon, Ogle Co.; Savanna, Carroll Co. (Baker); Cook Co. 
(Baker, CalkinB, Higley, Nason); Northern Illinois (CalkinB); 
Kankakee River (Ferriss, Handwerk); Illinois and Du 

Page rivers (Handwerk); Mississippi River, Quincy, 

Adams Co. (Hart); Winnebago Co.; Wabash and Ohio 
. rivers (Hinkley); LaSalle Co. (Huett); Mercer Co.; Mississip¬ 
pi and Wabash rivers (Marsh); Fox River, Algonquin, McHen¬ 
ry Co.; Athens, Menard Oo. (Nason); Fox River, Dundee, Kane 

*Unio infiatu* loa (= Lampnilw alubamenmt Conrad) is reported by Wolf from Fulton 
Co. (Am. Journ. Conch., VI., p. 29). This record is erroneous, as the species is 
confined to the Alabama and Tombigbee rivers. 

Unio builatus Rafinesque is reported by Ulffers from Southern Illinois. I do not know 
what species this is intended for. Rafinesque described an Obliquaria bullata, but 
it is absolutely indeterminate. 

Umo farm* Rafinesque reported by Ulffers from Southern Illinois, is indeterminable. 

Unio niger Ccnrad is reported from Southern Illinois by Ulffers. I know of no spe¬ 
cies of that name. Unio mytiloide* Rafinesque is also an indeterminable species. 
(Ulffers, p. 610.) 

Unio Hcaleniwi Rafinesque is reported from Southern Illinois by Ulffem. There is no 
*c nlmtiM of Rafinesque, and tralnim Say - Fleurobema decita Lea, which is 
confined to the Alabama and Tombigbee river systems. 

imo rnbuiundut Say is reported by Ulffers from Southern Illinois. There is no rubi- 
dundiw or rubicnndu* described by Say. 
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Co. (Nason, Swick); Spoon and Illinois rivers (Strode); South¬ 
ern Illinois (Ulffers); Fulton Oo. (Wolf); Havana, Mason Co. 
(State Laboratory). 

Unio gibboaua delicatus Simpson. 

Cook Co. (Baker); Kent’s Creek (Hinkley); Dundee, Kane 
Co. (Swick). 

Unio craasidens I-oa. 

Savanna, Carroll Co. (Baker); Northern Illinois (Calkins); 
Illinois River, Utica, La Salle Co. (Ferries); Kaskaskia and 
Wabash rivers (Hinkley); LaSalle Co. (Huett); Mercer Co., 
Mississippi River (Marsh); Mt Carmel, Wabash Co. (Nelson); 
Spoon River (Strode); Fulton Co. (Wolf). 

Section Vuuirnmu Conrad. 

Unio tetralasmus Say ( = jamesianua Lea). 

Washington and Perry counties, in creeks and ponds (Hink¬ 
ley) ; Big Muddy River (Marsh); Phelps Lake, Fulton Co.; Sid¬ 
ney and Urbana, Champaign Co. (State Laboratory). 

Unio tetralaamm camptodon Say. 

Du Bois, Washington Co., in pond (Hinkley); Albion, Ed¬ 
wards Co. (Jensen). 

Genus Pleurobema (Raflnesque) Agassiz.* 

Pleurobema clava Lamarck. 

Wabash River (Hinkley, Marsh). 

Section Plethobamu Simpson. 

Pleurobema wsopue Green. 

Savanna, Carroll Co. (Baker); Northern Illinois (Calkins); 
Fox River, Dundee, Kane Co. (Connor); Kankakee River (Fer¬ 
ries, Handwerk); Mississippi River, Quincy, Adams Co. (Hart); 
Green, Kaskaskia, Wabash, and Rock rivers (Hinkley); L% 
Salle Co. (Huett); Mercer Co., Mississippi River (Marsh); 
Athens, Menard Co. (Nason); Mt. Carmel, Wabash Co. (Nel¬ 
son); Spoon River (Strode); Southern Illinois (Ulffers); Ful¬ 
ton Oo. (Wolf); Illinois River, Havana, Mason Co. (State Lab¬ 
oratory). 


* Pleurobema eor Conrad is reported from Southern Illinois by Ulffers,—* misidentifi- 
cation, as the species is confined to the Alabama River system of Alabama and the 
Flint River of Georgia. 
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Pleurobema cicatricosa Say (= varicosa Say). 

Ohio River (Marsh); Southern Illinois (Ulffers). 

TKTRAQENEiB. 

Genus Quadrula (Rafinesque) Agassiz. 

Section Qrmodonta Schlttter. 

Quadrula plicata Say. 

Cook Co.; Savanna, Carroll Co. (Baker); Northern Illinois 
(Calkins); Kankakee River (Ferriss, Handwork); Desplaines 
River (Handwork); Illinois River (Handwork, Kelly, Strode); 
Quincy, Adams Co. (Hart); all rivers visited (Hinkley); La 
Salle Co. (Huett); Spoon River (Kelly, Strode); Mississippi 
River, Mercer Co. (Marsh); Quincy, Adams Co.; Athens, Me¬ 
nard Co. (Nason); Southern Illinois (Ulffers); Fulton Co. 
(Wolf); Havana, Mason Co. (State Laboratory). 

Quadrula undulata Barnes. 

Oregon, Ogle Co.; Cook Co. (Baker); Savanna, Carroll Co. 
(Baker, Jensen); Northern Illinois; Vermilion and Illinois 
rivers (Calkins, Handwerk); Peoria, Peoria Co. (Chamberlain); 
Kankakee River (Ferriss, Handwork); Starved Rock, LaSalle 
Co. (Handwerk); Mackinaw River, Kappa, Woodford Co. 
(Hart); Winnebago Co.; Big Muddy, Little Muddy, and Saline 
rivers (Hinkley); La Salle Co. (Huett); Desplaines River 
(Lyon); Mercer Co., Edwards Creek (Marsh); Fox River, Al¬ 
gonquin, McHenry Co. (Nason); Fox River, Dundee, Kane Co. 
(Nason, Swick); Spoon River (Strode); Fulton Co. (Wolf). 
Quadrula keros Say (= multiplicata Lea). 

Savanna, Carroll Co. (Baker); Northern Illinois (Calkins); 
Illinois River (Calkins, Handwerk, Kelly, Strode); Utica, 
La 8alle Co., in canal (Ferriss); Ottawa, La Salle Co. (Hand¬ 
werk); Mississippi River, Quincy, Adams Co. (Hart, Nason); 
Kaskaskia, Wabash, Little Wabash, and Big Muddy rivers 
(Hinkley); La Salle Co. (Huett); Spoon River (Kelly, Strode); 
Drury Creek (Lyon); Mercer Co., Mississippi River (Marsh); 
Athens, Menard Co. (Nason); Southern Illinois (Ulffers); Ful¬ 
ton Co. (Wolf); Havana, Mason Co. (State Laboratory). 
Quadrula trapezoid## Lea (= interruptus Say). 

Southern Illinois (Ulffers). This is a doubtful record and 
should be substantiated. 
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Section Quadrula (Rafineeque) Agassiz. 

Quadrula eylindrica Say. 

Shawneetown, Gallatin Oo. (Fischer); Ohio River, Golconda, 
Pope Oo. (Hart); Wabash River (Hinkley); Little Vermilion 
River (Marsh); Mt. Carmel, Wabash Co. (Nelson); Southern 
Illinois (UlfFers). 

Quadrula metanevra, Rafinesque. 

Savanna, Carroll Co. (Baker); Northern Illinois (Calkins); 
Illinois River (Calkins, Handwerk, Kelly); Kankakee River 
(Ferriss, Handwerk); Quincy, Adams Co. (Hart, Nason); Kas- 
kaskia, Wabash, and Ohio rivers (Hinkley); La Salle Co. 
(Huett); Mercer Co., Mississippi River (Marsh); Athens, Me¬ 
nard Co. (Nason); Spoon River (Strode); Southern Illinois 
(Ulffers); Fulton Co. (Wolf); Havana, Mason Co. (State Lab¬ 
oratory). 

Quadrula metanevra wardii Lea. 

Illinois River (Handwerk, Marsh). 

Section Thdiderma (Swainson) Simpson. 

Quadrula lachrymosa Lea (= quadrula Say, aeperimus Lea). 

8avanna, Carroll Co. (Baker); Cook Co. (Baker, Jensen); 
Kankakee River (Ferriss, Handwerk); Shawneetown, Gallatin 
Oo. (Fischer); Illinois River (Handwerk, Strode); Quincy, 
Adams Oo. (Hart, Nason); Kaskaskia, Big Muddy, Little Wa¬ 
bash, Ohio, and Pecatonica rivers (Hinkley); Spoon River 
(Kelly, Strode); Mississippi River, Mercer Oo. (Marsh); Athens, 
Menard Oo. (Nason) ; Southern Illinois (Ulffers); Fulton Oo. 
(Wolf); Havana, Mason Co.; Peoria, Peoria Oo. (State Labora¬ 
tory). 

Quadrula lachrymosa lunulata Pratt. 

Mississippi River (Marsh). 

Quadrula fragoea Oonrad. 

Illinois River (Ferriss, Marsh); Kaskaskia River (Hinkley); 
Athens, Menard Oo. (Nason); Spoon River (Strode); Fulton 

, Oo. (Wolf). 

Quadrulaputtuloea Lea (= dorfeuilliana Lea, echoolcrafteneie Lea). 

Oregon, Ogle Oo.; Savanna, Carroll Oo. (Baker); Cook Oo. 
(Baker, Oalkins, Jensen); Northern Illinois; Rook River (Calk¬ 
ins); Kane Oo. (Connor); La Salle Oo. (Derr, Hiiett); Kan¬ 
kakee River (Ferriss, Handwerk); Illinois River (Handwerk); 
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Mississippi River, Quincy, Adams Oo. (Hart); all rivers visited 
(Hinkley); Spoon River; Illinois River (Kelly, Strode); Mer¬ 
cer Oo., Edwards Creek; Mississippi and Illinois rivers (Marsh); 
Fox River, Algonquin, McHenry Co.; Quincy, Adams Co.; 
Athens, Menard Co. (Nason); Mt. Carmel, Wabash Co. (Nel¬ 
son); Fulton Co. (Wolf); Meredosia, Morgan Co. (Woodruff); 
Havana, Mason Co. (State Laboratory). 

Qundrula puatniata Lea. 

Savanna, Carroll Oo. (Baker); Northern Illinois (Calkins); 
Utica, La Salle Co. (Ferriss); Shawneetown, Gallatin Co. 
(Fischer); Kaskaskia, Wabash, and Ohio rivers (Hinkley); Mis¬ 
sissippi River, Quincy, Adams Co. (Hart); La Salle Co. (Huett); 
Illinois and Spoon rivers (Kelly, Strode); Mississippi River, 
Mercer Co. (Marsh); Athens, Menard Co. (Nason); Fulton Co. 
(Wolf); Havana, Mason Co. (State Laboratory). 

Reported from Chicago by Calkins, but no specimens have been 
seen from this area. 

Qundrula cooper inn a Lea. 

Wabash River (Hinkley); Ohio River (Marsh); Fulton Co. 
(Wolf). 

Qundrula rubiginoaa Lea ( — Hava Conrad). 

Cook Co. (Baker, Calkins, Jensen, Lyon); Northern Illinois; 
Illinois River (Calkins); Kankakee River (Ferriss, Handwerk); 
Mackinaw River, Kappa, Woodford Oo. (Hart); Kishwaukee, 
Rock, and Pecatonica rivers (Hinkley); La Salle Co. (Huett); 
Spoon River (Kelly, Strode); Mercer Co., Edwards Creek; Kan¬ 
kakee River (Marsh); Algonquin, McHenry Co. (Nason); Ful¬ 
ton Co. (Wolf); Havana, Mason Oo. (State Laboratory). 
Qundrula trigona Lea. 

Oregon, Ogle Co; Savanna, Carroll Co. (Baker); Cook Co. 
(Baker, Derr, Jensen); Northern Illinois (Calkins); Kane Co. 
(Engleholm); Kankakee River (Ferriss, Handwerk); Quincy, 
Adams Co. (Hart, Nason); all rivers visited (Hinkley); La 
Salle Co. (Huett); Illinois and Spoon rivers (Kelly, Strode); 
Mercer Co., Mississippi River (Marsh); Athens, Menard Co. 
(Nason); Fulton Co. (Wolf); Havana, Mason Co, (State Lab¬ 
oratory). 

Qundrula obliqua Lamarck. 

Savanna, Carroll Co. (Baker); Northern Illinois and Missis- 
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sippi River (Calkins); Wabash and Ohio rivers (Hinkley); La 
Salle Co. (I-Iuett); Ohio River (Marsh); Spoon and Illinois 
rivers (Strode). 

Quad ruin ooceinea Conrad (= catillu* Conrad). 

Cook Co. (Baker, Jensen); Northern Illinois (Calkins); Fox 
and Du Page rivers (Ferriss); Illinois, Du Page, and Kankakee 
rivers and Lilycash Creek, Will Co. (Handwork); Kishwaukee, 
Rock, and Pecatonica rivers (Hinkley); La Salle Co. (Huett); 
Mercer Co., Illinois River (Marsh); Fox River, Dundee, Kane 
Co.; Algonquin, McHenry Co. (Nason); Mt. Carmel, Wabash 
Co. (Nelson); Spoon River (Strode); Fulton Co. (Wolf). 

Quadrula solida Lea (= fulgidus Lea). 

Northern Illinois (Calkins); Illinois River (Calkins, Hand- 
werk, Strode); Kankakee River (Ferriss, Handwork, Marsh); 
Kishwaukee and Pecatonica rivers (Hinkley); La Salle Co. 
(Huett); Mercer Co., Mississippi River (Marsh); Quincy, Ad¬ 
ams Co. (Nason); Spoon River (Strode); Fulton Co. (Wolf); 
Milan, Rock Island Co. (State Laboratory). 

Quadrula plena Lea. 

Wabash River (Hinkley, Marsh). 

Quadrula pyramidata Lea. 

Little Wabash River (Hinkley); Ohio River (Marsh); Athens, 
Menard Co. (Nason); Spoon and Illinois rivers (Strode); South¬ 
ern Illinois (Ulffers). 

Quadrula subrotunda Lea. 

Illinois River ((Jail); Ohio River (Marsh). 

Quadrula ebena Lea. 

Oregon, Ogle Co; Savanna, Carroll Co. (Baker); Northern 
Illinois (Calkins); Moline, Rock Island Co. (Call); Illinois Riv¬ 
er, Utica, La Salle Co. (Ferries, Handwerk); Shawneetown, 
Gallatin Co. (Fischer); Quincy, Adams Co. (Hart, Nason); 
Ohio, Wabash, and Little Wabash rivers (Hinkley); La Salle 
Co. (Huett); Illinois and Spoon rivers (Kelly, Strode); Mercer 
Co., Mississippi River (Marsh); Southern Illinois (Ulffers); 
Fulton Co. (Wolf) ; Havana, Mason Co. (State Laboratory). 

Subgenus Rotundaria (Raflnesque) Simpson. 

Quadrula tuberculata Raflnesque (= verrucosa Barnes). 

Savanna, Carroll Co. (Baker); Cook Co. (Baker, Calkins, 
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Higley); Northern Illinois (Calkins ); Illinois River (Calkins, 
Handwork, Marsh, Strode); Kane Co. (Engleholm); Kankakee 
River (Ferries, Handwerk); Mississippi River, Quincy, Adams 
Co. (Hart); La Salle Co. (Huett); Spoon River (Kelly, Strode); 
Rock River (Kelly, Wiswall); Athens, Menard Co. (Nason); 
Southern Illinois (differs). 

Quadrula granifera Lea. 

Oregon, Ogle Co. (Baker); Mercer Co. (Ferries, Marsh); Wa¬ 
bash and Little Wabash rivers (Hinkley); Rock River (Hink- 
ley, Wiswall); Illinois River (Kelly); Mississippi River 
(Marsh); Spoon River (Strode); Desplaines River, Cook Co. 
(Zetek); Havana, Mason Co. (State Laboratory). 

Order TELEODESMACEA. 

Superfamily Cyrenaoea. 

Family SPHASRIIDAL 

Genus Sph^rium Scopoli.* 

Sphcerium vermontanum Prime. 

Cook Co. (Baker, Lyon); Hickory Creek, Will Co. (Ferries); 
Canton, Fulton Co. (Nason); Lake Michigan,Chicago, Cook Co. 
(State Laboratory). 

Sphcerium eolidulum Prime. 

Quincy, Adams Co. (Garman); Hardin Co. (Hinkley); Mer¬ 
cer Co.; White Co. (Marsh); Fulton Co. (Wolf); Lake Michi¬ 
gan, Chicago, Cook Co. (State Laboratory). 

Sphcerium etnmineum Conrad. 

Cook Go. (Baker, Calkins, Jensen); Hickory Creek, Will Co. ; 
Kankakee Feeder (Ferriss); Du Page Co. (Gault); Lilycash 
Creek, Will Co. (Handwerk); Quincy, Adams Co.; Kappa, 
Woodford Op. (Hart); Winnebago Co.; Big Muddy, Little Wa¬ 
bash, Ohio, and Saline rivers (Hinkley); McLean Co. (Marsh); 
Elgin, Kane Co.; Algonquin, McHenry Co.; Canton, Fulton Co. 
(Nason); Matanzas and Quiver lakes, Havana, Mason Co. ; Quin¬ 
cy, Adams Co.; Clay Co.; Homer and Urbana, Champaign Co.; 
Thompson’s Lake, Fulton Co.; Peoria, Peoria Co. ; Cedar, Fox, 


•Nphurium triangulart Say is reported from Fulton Co. by Woll, but this is an error 
of identification, as triangulate is a Mexican species. 
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and Pistakee lakes, Lake Co.; Lake Michigan, Chicago, Cook 
Co.; Milan, Bock Island Co. (State laboratory). 

Sphcerium stamineum forbeai Baker. 

Thompson’s Lake, Fulton Co.; Matanzas Lake, Havana, 
Mason Co.; Little Fox River, White Co. (State laboratory). 
Sphcerium atriatinum Lamarck. 

Cook Co. (Baker, Calkins, Higley, Nasou); Joliet, Will Co. 
(Baker, Ferriss, Handwork); Northern Ulinois (Calkins); Stark 
Co. (Chase); Hickory Creek, Will Co. (Ferriss); Lilycash Creek, 
Will Co. (Handwerk); Quincy, Adams Co.; Kappa, Woodford 
Co. (Hart); Winnebago Co.; Big Muddy, Little Muddy, Wa¬ 
bash, and Ohio rivers, (Hinkley); La Salle Co. (Huett); 
Union Co. (Lyon); Mercer Co.; McLean Co. (Marsh); Illinois 
River and Quiver Lake, Havana, Mason Co.; Milan, Rock Island 
Co.; Urbana, Champaign Co.; Panola, Woodford Co.; Fulton 
Co.; Grand Pierre Creek, Herod, Pope Co.; Peoria, Peoria Co.; 
Long and Cedar lakes, Lake Co.; Chicago, Lake Michigan, Cook 
Co.; Kickapoo Creek, Coles Co.; Swanwick Creek, Perry Co.; 
Henderson Creek, Biggsville, Henderson Co. (State Laboratory). 
Sphcerium simile Say (— sulcatum Lamarck). 

Cook Co. (Baker, Calkins); Northern Illinois (CalkinB); Kan¬ 
kakee River (Ferriss); Lilycash Creek, Will Co. (Handwerk); 
Winnebago Co. (Hinkley); la Salle Co. (Huett); Mercer, 
McLean, and Edgar counties (Marsh); Elmhurst, Du Page Co.; 
Elgin, Kane Co.; Algonquin, McHenry Co.; Rock River 
(Nason); Southern Illinois (Ulffers); Sand, Clear, Fox, Pistakee, 
and Cedar lakes, Lake Co.; Lake Michigan, Chicago, Lake Co.; 
Warsaw, Hancock Co. (State Laboratory). 

Sphcerium lilycashense Baker. 

Lilycash Creek, Joliet, Will Co. (Baker, Ferriss, Handwerk). 
Sphcerium fabale Prime. 

Cook Co. (Baker, State Laboratory); Kankakee Feeder (Fer¬ 
ries); Illinois (Prime). 

Sphcerium occidentals Prime. 

Cook Co. (Baker, Higley, Jensen); Northern Illinois (Calk¬ 
ins); Joliet, Will Co. (Ferriss, Handwerk); Winnebago Co. 
and Little Muddy Creek (Hinkley); La Salle Co. (Huett); 
Bush Park, Mercer Co. (Marsh); Fulton Co. (Wolf); Pistakee 
Lake, Lake Co. (State Laboratory). 
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Sphoerium rhomboideum Prime. 

Winnebago Co. (Hinkley, Marsh); Athens, Menard Co. (Na¬ 
son) ; Sand and Fourth lakes, Lake Co. (State Laboratory). 

Genus Muscuuum Link, 1807. 

(~ Calyculina Clessin, 1872.) 

Musculium tmnsversum Say. 

Cook Co. (Baker, Calkins); Northern Illinois (Calkins); 
Hickory Creek, Will Co. (Ferries); Joliet, Will Co. (Ferries, 
Handwerk); Quincy, Adams Co. (Garman, Hart); Desplaines 
River (Handwerk); Winnebago Co.; Big and Little Muddy, 
Wabash, Ohio, and Saline rivers (Hinkley); Mercer Co. 
(Marsh); Athens, Menard Co. (Nason); Fulton Co. (Wolf); 
Spring Bay, Peoria, Peoria Co.; Quiver and Matanzas lakes, 
and Illinois River, Havana, Mason Co.; Thompson’s Lake, Ful¬ 
ton Co.; Sidney and Urbana, Champaign Co.; Bernadotte, 
Spoon River, Fulton Co.; Pekin Lake, Tazewell Co.; Quincy, 
Adams Co. (State Laboratory). 

Musculium truncatum Linsley. 

Cook Co. (Baker, Jensen); Joliet, Desplaines River, Will 
Co. (Ferriss, Handwerk); Kappa, Woodford Co. (Hart); Mer¬ 
cer Co. (Marsh); Athens, Menard Co.; Canton, Fulton Co. 
(Nason); Quincy, Adams Co. (Oakes); Urbana, Champaign Co.; 
Fox, Cedar, and Clear lakes, Lake Co.; Phelps Lake, Fulton 
Co.; Havana and Quiver lake, Mason Co. (State Laboratory). 

Musculium, partumeium Say. 

Cook Co. (Baker, Calkins); Northern Illinois (Calkins); Rock 
Run, Joliet, Will Co. (Ferriss); La Salle Co. (Huett); Crystal 
Lake, McHenry Co. (Lyon); Eastern Illinois (Marsh); Athens, 
Menard Co. (Nason); Du Page Co. (Woodruff); Illinois River, 
Havana, Mason Co.; Cedar Lake, Lake Co.; ditch, Urbana, 
Champaign Co. (State Laboratory). 

Musculium hodgsoni Sterki. 

Albion, Edwards Co. (Sterki). 

Musculium elevatum Ilaldeman. 

Big Muddy River (Hinkley). This species is typically of 
southern distribution (Florida and Alabama), and the present 
record extends its range considerably to the north. 



85 


Muaculium aphwrioum Anthony. 

Mississippi River (Marsh); Canton, Fulton Co. (Nason); Ful¬ 
ton Co. (Wolf). 

Muaculium aecure Prime. 

Rock Run, Joliet, Will Co.(Ferriss); Cook Co. (Jensen); Sand 
and Cedar lakes, Lake Co. (State Laboratory). 

Muaculium roanceum Prime. 

Fulton Co. (Wolf). A somewhat doubtful record, as this 
species is an eastern one. 

Muaculium jayanum Prime ( —jayensix Prime). 

Winnebago Co. (Hinkley); Mercer Co. (Marsh); Havana, 
Mason Co. (State Laboratory). 

Genus Cobneooyclas Ferussac, 1818. 

(= Piaidium. Pfeiffer, 1824.) 

Corneocyclaa abdita Haldeman. 

Cook Co. (Baker, Calkins, Higley, Nason); Northern Illinois 
(Calkins); Kankakee River (Ferriss); Joliet, Will Co. (Fer- 
riss, Handwork); Lilycash Creek, Will Co. (Handwerk); Win¬ 
nebago Co. (Hinkley, Marsh); La Salle Co. (Huett); Canton, 
Fulton Co. (Nason); Quiver and Matanzas lakes, and Illinois 
River, Havana, Mason Co.; Pistakee, Sand, and Cedar lakes, 
lake Co.; Thompson’s Lake, Fulton Co.; Grand Pierre Creek, 
Herod, Pope Co.; lake Michigan, Cook Co. (State Laboratory). 

Corneocyclaa dbyaaorum (Stimpson) Sterki. 

Off Racine, Wisconsin, in deep water, dredged by George L. 
Mar8ton (Hoy, Sterki). 

As this species probably inhabits that part of Lake Michigan 
bordering on Illinois, it is included in this list. 

Corneocyclaa wquilaternlia Prime. 

Mercer Co. (Marsh); Havana, Mason Co.; Thompson’s Lake, 
Fulton Co. (State* Laboratory). 

Corneocyclaa nMnia Sterki. 

Winnebago Co. (Hinkley); Illinois (Sterki). 

Corneocyclaa compreaaa Prime. 

Cook Co. (Baker, Calkins, Higley, Jensen); Northern Illinois 
(Calkins); Joliet, Will Co. (Ferriss, Handwerk); Lilycash Creek, 
Will Co. (Handwerk); Winnebago Co. and Big Muddy River, 
(Hinkley); La Salle Co. (Huett); Mercer Co. (Marsh); Canton, 
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Fulton Co. (Nason); Matanzas and Quiver lakes, and Illinois 
River, Havana, Mason Co.; Pistakee, Cedar, Fourth, Loon, Fox, 
and Sand lakes, Lake Co.; Lake Michigan, Cook Co.; Thompson’s 
Lake, Fulton Co.; Quincy, Adams Co.; Grand Pierre Creek, 
Herod, Pope Co.; Towanda, McLean Co (State Laboratory). 

Comeocyclas compressa Iwvigata Sterki. 

Cedar and Fox lakes and between Loon and Cedar lakes, Lake 
Co. (State Laboratory). 

Corneocycla8 compressa rostrate, Sterki. 

Lake Michigan, Cook Co. (State Laboratory). 

Several specimens are provisionally referred to this variety 
by Dr. Sterki. 

Comeocyclas cruciata Sterki. 

Lilycash Creek, Will Co. (Handwerk); Joliet, Will Co. 
(Handwork, Sterki). 

Comeocyclas fallax Sterki. 

Lilycash Creek, Joliet, Will Co. (Ferries, Handwerk). 

Comeocyclas handwerki Sterki. 

Lilycash Creek, Will Co. (Handwerk). 

Gomeocyclas idahoensis Roper. 

Lake Michigan, Cook Co. (Daniels). 

Comeocyclas pauperculata crystalensis Sterki. 

Sand Lake, Lake Co. (State Laboratory). 

Gomeocyclas mediana Sterki. 

Pistakee Lake, Lake Co. (State Laboratory). 

Comeocyclas tenuissima Sterki. 

Long Lake, Lake Co. (State Laboratory). 

Gomeocyclas kirklandi Sterki. 

Cook Co. (Baker). 

Comeocyclas noveboracensis Prime. 

Northern Illinois (Marsh); Cedar and Pistakee lakes, Lake 
Co. (State Laboratory). 

Comeocyclas noveboracensis elevata Sterki. 

Joliet, Will Co. (Ferriss, Handwerk). 

Gomeocyclasperalata Sterki. 

Elizabethtown, Hardin Co. (Hinkley); Havana, Mason Co. 
(Sterki); Fox Lake, Lake Co.; Lake Michigan, Cook Co. (State 
Laboratory). 
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Corneocyclas polita Sterki. 

Joliet, Will Co. (Handwerk); Illinois River, Havana, Mason 
Co. (State Laboratory). 

Corneocyclas punctata Sterki. 

Lilycash Creek, Will Co. (Handwerk). 

Corneocyclas punctata simplex Sterki. 

Joliet, Will Co. (Ferries, Handwerk). 

Corneocyclas roperi Sterki. 

Joliet, Will Co. (Handwerk, Sterki). 

Corneocyclas rotundata Prime. 

Northern Illinois (Marsh). 

Corneocyclas sargenti Sterki. 

Illinois (Sterki); Cedar Lake, Lake Co. (State Laboratory). 
Corneocyclas scutellata Sterki. 

Lake Michigan, near Chicago, Cook Co. (Baker); Huntley, 
McHenry Co. (Ferries); Joliet, Will Co. (Handwerk); Foxand 
Pistakee lakes, Lake Co.; Lake Michigan, Cook Co. (State Lab¬ 
oratory). 

Corneocyclas splendidula Sterki. 

Lilycash Creek, Will Co. (Handwerk); Sand and Cedar lakes* 
Lake Co. (State Laboratory). 

Corneocyclas variabilis Prime. 

Lake Michigan, Cook Co. (Baker); Cook Co. (Baker, Jensen); 
Kankakee River (Ferries); Du Page River (Gault); Lily- 
cash Creek, Joliet, Will Co. (Handwerk); Winnebago Oo. 
(Hinkley); Mercer Oo. (Marsh); Canton, Fulton Co. (Nason); 
Fulton Oo.. (Wolf); Pistakee, Sand, Cedar, and Fox lakes, 
Lake Co.; Quiver Lake, and Illinois River, Havana, Mason Oo.; 
Thompson’s Lake, Fulton Co. (State Laboratory). 

Corneocyclas virginica Gmelin. 

Cook Oo. (Baker); Kankakee River (Ferries); Joliet, Will 
Co. (Ferries, Handwerk); Lilycash Creek, Will Oo. (Hand¬ 
werk); Little Wabash River (Hinkley); Winnebago Oo. 
(Marsh). 

Corneocyclas toalkeri Sterki. 

Joliet, Will Oo.; Du Page River (Ferries); Lilycash Oreek, 
Will Oo. (Handwerk). 
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Class GASTROPODA. 

Subclass Anisopleura. 

Order PROSOBRANCHIATA. 

Superfamily Rhipidoglossa. 

Family HELIOINIDAS. 

Genus Hklicuja Lamarck. 

Helicina occulta Lamarck. 

Athens, Menard Oo. (Pilsbry); Moline, Rock Island Oo. 

(Shimek). 

Superfamily TjEnioglossa. 

Family V1VIPARIDAS. 

Genus Vivipara Lamarck. 

Vivipara contectoidea W. G. Binney. 

Oook Oo. (Baker, Calkins, Jensen,Nason,Woodruff); Northern 
Illinois (Calkins); Desplaines River (Ferriss); Romeo, Will 
Co.; Kankakee and Illinois rivers (Handwerk); Quincy, 
Adams Oo. (Hart); White Oo. (Hinkley); La Salle Oo. (Huett); 
Mercer Co.; Henderson Oo. (Marsh); Mississippi River, Quincy, 
Adams Oo.; Illinois River (Nason); Thompson’s Lake, Fulton 
Oo. (Strode); Fulton Oo. (Wolf); Quiver Lake, and Illinois 
River, Havana, Mason Oo.; Peoria, Peoria Oo.; Warsaw, Han¬ 
cock Oo.; Pekin Lake, Tazewell Oo.; Fulton Oo. (State Labo¬ 
ratory). 

Vivipara aubpurpurea Say. 

Northern Illinois (Galkins); Rock Island (Oall); Mt. Carmel, 
Wabash Oo. (Daniels); Utica, in canal, La Salle Oo. (Ferriss); 
Quincy, Adams Oo. (Garman, Hart); Little Wabash, Saline, 
and Big Muddy rivers (Hinkley); La Salle Oo. (Huett) ; Pulaski 
Oo. (Lyon); Mercer Oo. (Marsh); Mississippi River, Quincy, 
Adams Oo. (Nason); Southern Illinois (Ulffers, as vivipara) ; 
Fulton Oo. (Wolf); Matanzas Lake and Illinois River, Havana, 
Mason Oo.; Peoria, Peoria Oo.; Pekin Lake, Tazewell Oo.; 
Thompson’s Lake, Fulton Oo. (State Laboratory). 
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Vivipara subpurpurea texana Tryon. 

A specimen of this variety is in the collection of the Ohicago 
Academy of Sciences labeled “Illinois” and presented by Mr. 
W. W. Calkins. The reference seems doubtful. 

Vivipara intertexta Say. 

Savanna, Carroll Co. (Baker); Northern and Southern Illinois 
(Calkins); Mt. Carmel, Wabash Co. (Call, Daniels); Putnam 
Co. (Ferries); Quincy, Adams Co. (Carman, Hart); Winnebago 
Co. (Ilinkley); Mercer Co. (Marsh); Canton, Fulton Co. (Nason, 
Wolf); Thompson’s Lake, Fulton Co. (Strode); Cypress Swamp, 
Johnson Co.; Havana, Mason Co.; Flag Lake, Fulton Co. (State 
Laboratory). 

Genus Lioplax Troschel. 

Lioplax suboarinata Say. 

Northern Illinois; Illinois River (Calkins, Nason); Kankakee 
River (Ferries); Mississippi River, Quincy, Adams Co. (Carman, 
Hart, Nason); all rivers visited (Hinkley); La Salle Co. 
(Huett); Pulaski Co. (Lyon); Mercer Co. (Marsh); Canton, 
Fulton Co. (Nason); Quincy, Adams Co.; Pekin Lake, Taze¬ 
well Co. ; Peoria, Peoria Co.; Matanzas Lake and Illinois River, 
Mason Co.; Little Fox River, Phillipstown, White Co.; Fulton 
Co.; Franklin Co. (State Laboratory). 

Cenus Campeloma Raflnesque. 

Campeloma ponderosum Say. 

Illinois River (Calkins, Rea); Wabash and Ohio rivers (Hink¬ 
ley) ; Ohio River (Marsh); Southern Illinois (Ulffers); Ohicago, 
Cook Co. (Velie). 

Conrad says of this shell (New Fresh-water Shells, p. 12); 
“ A common inhabitant of all the rivers of the west, from the 
northern districts of Illinois and Indiaua to the waters of the 
Tennessee Valley.” The Chicago record rests upon a number 
of specimens said to have been collected in Calumet River by 
Dr. J. W. Velie. The specimens are true ponderosum and are 
in the collection of the Ohicago Academy of Sciences. 

Campeloma coarotatum ? Lea. 

Oache Greek, Pulaski Co. (Lyon). Specimens of a species of 
Campeloma submitted to Mr. Bryant Walker, were thought by 
him to be doubtfully this species. 
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Campeloma decisum Kay. 

Chicago, Oook Oo. (Baker, Higley, Jensen, Woodruff); North¬ 
ern Illinois (Binney, Calkins); Jerseyville, Jersey Oo.; Bata¬ 
via, Kane Co. (Binney); Du Page River, (Ferriss); Quincy, 
Adams Co. (Carman); Joliet, Will Co. (Handwerk); all rivers 
visited (Hinkley); La Salle Oo. (Huett); Sangamon Co. 
(Marsh); Elgin, Kane Co.; Algonquin, McHenry Co. (NaBon); 
Quiver Lake, Havana, Mason Co.; Sand Lake, Lake Co. (State 
Laboratory). 

Campeloma integrum De Kay. 

Savanna, Carroll Co.; Oregon, Ogle Co. (Baker); Cook Co. 
(Baker, Higley, Jensen, Lyon); Kane Co., Fox and Illinois riv¬ 
ers (Calkins); Du Page River (Ferriss); Joliet, Will Oo. (Hand¬ 
werk); Kappa, Woodford Co. (Hart); Hamilton Oo. (Lyon); 
Elgin, Kane Co.; Algonquin, McHenry Co. (Nason); Quincy, 
Adams Co.; Peoria, Peoria Co.; Fox and Sand lakes, Lake Co.; 
Havana, Mason Co.; Milan, Rock Island Co.; Fulton Co. (State 
Laboratory). 

Campeloma integrum obesum Lewis. 

Fox and Illinois rivers (Calkins); Mercer Co. (John Henry); 
Cook and Pulaski counties (Lyon); Winnebago Co. (Marsh); 
Peoria, Peoria Oo.; Crooked Creek, Clinton Co.; Quincy, Ad¬ 
ams Oo. (State Laboratory). 

Campeloma rufum Haldeman. 

Cook Oo. (Baker, Jensen, Lyon, Woodruff); Northern Illinois 
(Calkins); Du Page River (Ferriss); Joliet, Will Oo. (Hand¬ 
werk); Kappa, Woodford Co. (Hart); Rockford, Winnebago 
Oo. (Hinkley); Mercer and Vermilion counties (Marsh); El¬ 
gin, Kane Co.; Algonquin, McHenry Oo. (Nason); Fulton Oo. 
(Wolf); Cedar Lake, Lake Oo.; Peoria, Peoria Co.; Pekin Lake, 
Tazewell Oo.; Ohio River and Cache Creek, Pulaski Oo.; Clear 
Lake, Cairo, Alexander Co. (State Laboratory). 

Campeloma mbeolidum Anthony. 

Savanna, Carroll Oo. (Baker); Oook Oo. (Baker, Calkins, Jen¬ 
sen, Lyon); Northern Illinois; Illinois and Fox rivers (Calkins); 
Grundy Oo. (Daniels); Joliet, Will Oo. (Handwerk); Quincy, 
Adams Oo. (Hart); La Salle Oo. (Huett); Union and Pulaski 
counties (Lyon); Mercer Oo. (Marsh); Elgin, Kane Go.; Al¬ 
gonquin, McHenry Oo.; Athens, Menard Oo.; Quincy, Adams 



91 


Oo. (Nason); Fulton Oo. (Wolf); Quincy, Adams Oo.; Swan- 
wick Greek, Perry Oo.; Fox, Clear, Sand, and Pistakee lakes, 
Lake Oo.; Fulton Oo.; Meredosia, Morgan Oo.; Grab Orchard 
Greek, Williamson Oo.; Peoria, Peoria Oo.; Havana, Mason 
Oo. (State Laboratory). 

Campeloma aubaolidum exilia Anthony. 

Ohicago, Oook Oo. (Galkins, Higley); Northern Illinois (Oalk- 
ins); Mercer Oo. (Marsh); Quincy, Adams Oo. (Nason); Illi¬ 
nois River (Walker); Fulton Oo. (Wolf). 

Gall has recorded Campeloma milesii Lea from Mercer Oo., 
but as no authentic milesii have as yet been found outside of 
the state of Michigan this citation must be understood to mean 
variety exilis. 

Family VALVATID^E. 

Genus Valvata Muller. 

Valvata smcera Say. 

Although no authentic Illinois records of this species have 
been seen, it is deemed best to include it in this list as it un¬ 
doubtedly inhabits Northern Illinois. 

Valvata lewiaii Currier (= aincera of authors, not of Say). 

Oook Oo. (Baker, Galkins, Jensen, Lyon, Nason); Northern 
Illinois (Galkins); La Salle Oo. (Huett); Jo Daviess Oo. 
(Marsh); Lake Michigan, Ohicago, Oook Oo.; Long Lake, 
Lake Oo. (State Laboratory). 

Valvata triearinata Say. 

Oook Oo. (Baker, Calkins, Nason); Northern Illinois (Galk¬ 
ins); DesplaineB River, Joliet, Will Oo. (Ferriss); Quincy, 
Adams Oo. (Garman); Rockford, Winnebago Oo. (Hinkley); 
La Salle Oo.(Huett); Lake Oo. (Jensen); Crystal Lake, McHen¬ 
ry Oo. (Lyon); Mercer Co. (Marsh); Algonquin and Silver 
Lake, McHenry Oo.; Athens, Menard Oo. (Nason); Fulton Co. 
Wolf); Quiver Lake and Quiver Creek, Havana, Mason Oo.; 
Cedar, Fourth, Sand, Fox, Long, and PiBtakee lakes, Lake Oo.; 
Thompson’s Lake, Fulton Oo.; Lake Michigan, Ohicago, Oook 
Oo. (State Laboratory). 

Valvata triearinata confuea Walker. 

Joliet, Will Oo. (Ferriss) ; Lake Oo. (Jensen); Long Lake, 

Lake Oo.; Havana, Mason Oo. (State Laboratory). 
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Valvata bicarinata Lea. 

Desplaines River; Lake Michigan, Cook Co. (Baker); Rock 
River (Ferriss); Joliet, Will Co. (Ferriss, Handwerk); Saline 
River; Elizabethtown, Hardin Co. (Hinkley); Lake Co. (Jen¬ 
sen) ; Mercer Co. (Marsh); Long, Sand, and Pistakee lakes, 
Lake Co.; Slough, Havana, Mason Co. (State Laboratory). 

Valvata bicarinata perdepressa Walker. 

Lake Michigan, Chicago, Cook Co. (Baker, Jensen, Lyon). 

Valvata bicarinata normalia Walker. 

Joliet, Will Co. (Ferriss); Willow Springs, Cook Co. (Hand¬ 
werk) ; Quincy, Adams Co. (Hart); Lake Co. (Jensen); Crys¬ 
tal Lake, McHenry Co. (Lyon); Cedar, Fox, Long, and Pistakee 
lakes, Lake Co; Quiver and Matanzas lakes and Havana, Mason 
Co.; McHenry Co; Fulton Co. (State Laboratory). 

Family AMNICOLIDAL 

Subfamily BYTHINIIN/B. 

Genus Bythinia Gray. 

Bythinia tentaculata Linne. 

Cook Co. (Baker, Jensen, Lyon). 

Subfamily HYDROBIIN AS. 

Genus Amnicola Gould and Haldeman. 

Amnicola limosa Say. 

Savanna, Carroll Co. (Baker, Nason); Cook Co. (Baker, Calk¬ 
ins, Jensen, Lyon); Du Page River (Ferriss); Quincy, Adams 
Co. (Garman); Northern Illinois; Mercer Co. (Marsh); Algon¬ 
quin, McHenry Co.; Elgin, Kane Co. (Nason); Fulton Co. 
(Wolf); Cedar, Pistakee, Fox, Long, and Sand lakes, Lake Co.; 
Lake Michigan, Chicago, Cook Co.; Clear and Quiver lakes, and 
Illinois River, MaBon Co.; Flag and Thompson’s lakes, and Spoon 
River, Fulton Co. (State Laboratory). 

Amnicola limomporata Say (= orbiculata Lea). 

Cook Co. (Baker, Lyon, Nason); Northern Illinois (Calkins); 
Kankakee and Du Page rivers (Ferriss); LaSalle Co. (Huett); 
Macoupin and Mercer counties (Marsh) ;Oanton, Fulton Co. ;Rock 
Island, Rock Island Co. (Nason); Fulton Co. (Wolf); Lake 
Michigan, Chicago, Cook Co.; Fox Lake, Lake Co.; Quiver Lake, 
Havana, Mason Co. (State Laboratory). 
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Amnicola Umova, parva Lea. 

Joliet, Will Co. (Ferriss, Handwerk); Cook Co. (Higley, Jen¬ 
sen) ; Seifert, Perry Co. (Hinkley); Salt Creek, Cook Co. (Jen¬ 
sen); Northern Illinois; Mercer Co. (Marsh); Fox River, Al¬ 
gonquin, McHenry Co. (Nason); Pistakee, Cedar, Long, and 
Fox lakes, Lake Co.; Quiver Lake, and Illinois River, Havana, 
Mason Co.; Thompson’s and Flag lakes, Fulton Co.; Drew Pond, 
two miles from Wabash River, White Co.; Lake Michigan, Chi¬ 
cago, Cook Co.; Urbana, Champaign Co. (State Laboratory). 

Amnicola Umova pallida Haldeman. 

Kankakee River (Ferriss); Silver Lake, McHenry Co. (Na¬ 
son); Fox Lake, Lake Co. (State Laboratory). 

Amnicola lustrica Pilsbry. 

Cook Co. (Baker, Higley); Fox River (Calkins); Joliet, Will 
Co. (Ferriss); Mason Co. (Hinkley); Crystal Lake, McHenry 
Co. (Lyon); Silver Lake, Fox River, McHenry Co. (Nason); 
Fox, Pistakee, Sand, Long, Cedar, and Slough lakes, Lake Co.; 
Quiver and Matanzas lakes, and Illinois River, Havana, Mason 
Co.; Lake Michigan, Chicago, Cook Co. (State Laboratory). 

Amnicola pilsbryi Walker. 

Rockford, Winnebago Co. (Hinkley); Winnebago Co. (Marsh); 
Sand and Fox lakes, Lake Co. (State Laboratory). 

Amnicola walkeri Pilsbry. 

Joliet, Will Co. (Ferriss); Fox River, Algonquin, McHenry 
Co. (Nason); Long Lake, Lake Co. (State laboratory). 

Amnicola decita Haldeman. 

Fulton Co. (Wolf). 

Subgenus Cincinnatia Pilsbry. 

Amnicola cincinnatienaie Lea (= sayana Anthony). 

Cook Co. (Baker, Calkins, Jensen); Northern Illinois (Calk¬ 
ins) ; Joliet, Will Co.; Du Page River (Ferriss); Pecatonica* 
River, Winnebago Co.; Little Wabash River; Big and Little 
Muddy rivers; Ohio River; Du Bois, Washington Co.; Elizabeth¬ 
town, Hardin Co.; Mason Co. (Hinkley); Peoria Co. (Marsh); 
Algonquin, McHenry Co. (Nason); Fulton Co. (Wolf); Cedar, 
Pistakee, and Fourth lakes, Lake Co.; Quiver and Matanzas 
lakes, and Illinois River, Havana, Mason Co.; Lake Michigan, 
Chicago, Cook Co.; McHenry Co.; Crystal Lake, Urbana, Cham- 
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paign Oo.; Spoon River and Thompson’s Lake, Fulton Oo. (State 
Laboratory). 

Amnioola emarginata Kiister (= obtusa Lea). 

Cook Oo. (Baker, Calkins, Jensen); Ottawa, La Salle Oo.; 
Northern Illinois; Kankakee River (Oalkins); Kankakee River, 
Utica, La Salle Oo. (Ferriss); Mercer Oo. (Marsh); Fulton Oo. 
(Wolf); Lake Michigan, Chicago, Cook Oo.; Quiver and Ma- 
tanzas lakes, and Illinois River, Havana, Mason Oo. (State Lab¬ 
oratory). 

Genus Paludkbtrina Orbigny. 

Paludestrina nickliniana Lea. 

Oook Oo. (Baker, Higley); Fox River (Oalkins); Evanston, 
Cook Co. (Lyon). 

Genus Somatogyhcb Gill. 

Somatogyrus isogonus Say. 

Big Muddy River, Blairsville, Williamson Co. (Hinkley); 
Quincy, Adams (Jo. (8tat« Laboratory). 

Somatogyrus subglobosus Say. 

Oook Co. (Baker, Oalkins, Jensen, Lyon, Nason); Northern 
Illinois (Oalkins); Kankakee River; Joliet, Will Oo. (Ferriss); 
Quincy, Adams Oo. (Garman); Wabash, Little Wabash, and 
Ohio rivers; Rockford, Winnebago Oo. (Hinkley); Hamilton 
Oo. (Lyon); Mississippi River (Marsh); Canton, Fulton Oo.; 
Athens, Menard Oo. (Nason); Spoon River (Strode); Fulton 
Oo. (Wolf); Quincy, Adams Oo.; Pekin, Tazewell Oo.; Ha¬ 
vana, Mason Oo.; Peoria, Peoria Oo.; Lake Michigan, Chicago, 
Oook Co. (State Laboratory). 

Sotnatogyrus integer Say. 

Rock River (Oalkins); Joliet, Will Oo. (Ferriss); Wabash 
River, White Oo.; Ohio River, Golconda, Pope Oo.; Little 
Muddy Creek, Rockford, Winnebago Oo.; Du Bois, Washington 
Oo.; Elizabethtown, Hardin Co. (Hinkley); Mississippi and 
Wabash rivers (Marsh). 

Somatogyrus integer depressus Tryon. 

Du Bois, Washington Oo.; Rockford, Winnebago Oo.; Peoria, 
Peoria Oo. (Hinkley); Rock Island Oo. (Nason). 

Somatogyrus ourrierianus Lea. 

Elizabethtown, Hardin Oo. (Hinkley). 
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Subfamily POMATIOPSINiE. 

Genus Pomatiopbis Tryon. 

Pomatiopaia cincinnaticnaia Anthony. 

Northern Illinois (Galkins); Joliet, Will Oo.; Kankakee 
River (Ferries); Peoria Oo. (Marsh); Fulton Oo. (Wolf). 
Pomatiopaia lapidaria Say (= luatrim Say). 

Oook Oo. (Baker, Higley); Northern Illinois; Ottawa, La 
Salle Oo. (Calkins); Kankakee River; Joliet, Will Oo. (Ferries); 
Quincy, Adams Oo. (Hart); Winnebago Oo.; Du Bois, Wash¬ 
ington Oo. (Hinkley); La Salle Oo. (Huett); Winnebago and 
Mercer counties (Marsh); Elgin, Kane Oo.; Algonquin, Mc- 
HenryOo ; Athens, Menard Oo. (Nason); Fulton Co. (Wolf); 
Quiver Lake, Havana, Mason Co.; Bartelso. Clinton Oo. (State 
Laboratory). 

Pomatiopaia aheldonii Pilsbry. 

Illinois River (Marsh). 

Genus Pyrgplopsis Call and Pilsbry. 

Pyrgulopaia miaaiaaippienaia Pilsbry. 

Mississippi River, near mouth of Rock River (Call, Marsh, 
Pilsbry). 

Pyrgulopaia aoalariformia Wolf. 

Tazewell Oo. shore of Illinois River (Wolf). 

Family PLEUROOERIDAfi. 

Genus Angitrema Haldeman. 

Angitrema armigera Say. 

Wabash r and Ohio rivers (Hinkley); Ohio River (Marsh); 
Southern Illinois (Ulffers); Ohio River, Golconda, Pope Oo. 
(State Laboratory), 

Angitrema verrucosa Raflnesque. 

Wabash and Ohio rivers (Hinkley); Ohio River (Marsh); Alt. 
Carmel, Wabash Oo. (Nelson); Ohio River, Golconda, Pope Oo. 
(State Laboratory). 

Genus Ltthasia Haldeman. 

Lithasia undoea Anthony. 

Little Wabash and Saline rivers (Hinkley); Ohio River 
(Marsh). 



Lithmia obovata Kay. 

Ohio River (Marsh). 

Genus Plkurookra Rafinesque. 

Pleurocera a heave Conrad (= nupe/ra Say). 

Little Wabash and Saline rivers (Hinkley); Ohio River 
(Marsh); Southern Illinois (Ulffers). 

Pleurocera canaliculatum Say. 

Wabash and Ohio rivers (Hinkley); Wabash River (Marsh); 
Mt. Carmel, Wabash Co. (Nelson); Southern Illinois (Ulffers); 
Golconda, Pope Co.; Saline River, Saline Co. (State Labora¬ 
tory). 

Pleurocera elevatum Say. 

Cook Co. (Baker, Jensen); Joliet, Will Co.; Kankakee River 
(Ferriss, Handwerk); Kishwaukee and Kaskaskia rivers 
(Hinkley); Illinois River (Marsh); Spoon River (Strode); 
Peoria, Peoria Co,; Pekin Lake, Tazewell Co.; Golconda, Pope 
Co.; Saline River, Saline Co.; Kaskaskia River, Bartelso, Clin¬ 
ton Co.; Pistakoe Lake, Lake Co.; Skillet Fork, Wayne Co.; 
Duncan’s Mills and Bernadotte, Fulton Co.; Little Muddy 
River, Franklin Co.; Havana, Mason Co.; Kishwaukee River, 
Winnebago Co.; Carlyle, Clinton Co.; Lake Michigan, Chicago, 
Cook Co. (State Laboratory). 

Pleurocera elevatum lewisii Lea. 

Northern Illinois; Fox River (Calkins); Utica, La Salle Co.; 
Joliet, Will Co.; Kankakee River (Ferriss); Quincy, Adams Co. 
(Hart); La Salle Co. (Huett); Peoria Co. (Lea, Lewis, Marsh, 
Tryon); Illinois River; Canton, Fulton Co. (Nason); Spoon 
River (Strode); Fulton Co. (Wolf); Peoria, Peoria Co.; Quiver 
and Matanzas lakes, and Illinois River, Havana, Mason Co.; 
Pekin Lake, Tazewell Co.; Thompson’s Lake, Fulton Co.; Milan, 
Rock Island Co. (State Laboratory). 

Pleurocera Horencen.ee Lea. 

Wabash River (Marsh). 

Pleurocera lesleyi Lea. 

Ohio River (Marsh). 

Pleurocera moniliferum Lea. 

Wabash, Little Wabash, Saline, and Ohio rivers (Hinkley, 
Marsh); Ohio River (Lea). 
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Pleurocera. neglectum Anthony. 

Big and Little Muddy rivers (Hinkley); Washington Oo. 
(Marsh). 

Pleurocerapallidum Lea. 

Fox River (Calkins); Kappa, Woodford Oo. (Hinkley, col¬ 
lected by 0 . A. Hart). 

Pleurocera ponderosum, Anthony. 

Illinois River (Ferriss, Marsh); Fox River (Tryon). 
Pleurocera subulare Lea. 

Oook Oo. (Baker, Calkins, Jensen, Lyon); Northern Illinois; 
Fox River (Calkins); Kankakee River (Ferriss); Rock River 
and Kent’s Creek (Hinkley); La Salle Co. (Huett); Union Co. 
(Lyon); Mississippi River (Marsh); Fulton Co. (Wolf); Lake 
Michigan, Chicago, Cook Co.; Havana, Mason Co. (State 
Laboratory). 

Plcurocera subulare internum Anthony. 

Desplaines River (Baker); Cook Co. (Jensen, Velie); Mere- 
dosia, Morgan Co. (Woodruff); Quincy, Adams Co. (State Lab¬ 
oratory). 

Pleurocera troostii Lea. 

Wabash River (Marsh). 

Pleurocera undulatuni Say. 

Wabash and Ohio rivers (Hinkley); Wabash River (Marsh). 

Genus Goniobasm Lea. 

Ooniobasis costifera Haldeman. 

Creeks of Hardin Co. (Hinkley); Hennepin, Putnam Co. 
(Haldeman, Tyron); Saline River (Marsh). 

Ooniobasis plebeius Anthony ( = cubicoides Anthony). 

Kankakee River (Ferriss, Marsh). 

Ooniobasis depygis Say. 

Northern Illinois (Calkins); Kankakee River (Ferriss); Jo¬ 
liet, Will Oo. (Ferriss, Handwerk); Hickory Creek, Will Oo. 
(Handwerfc); La Salle Co. (Huett); Peoria Co. (Marsh). 

Ooniobasis gracilior Anthony. 

Fulton Oo. (Wolf); Peoria, Peoria Oo. (State Laboratory). 

Ooniobasis infantula Lea. 

Ohio River (Marsh). 



Goniobaaia aernicarinata Say (= grosvenorii Lea). 

Hickory Creek, Will Co. (Ferries); Fox River (Lea); Big 
Vermilion River (Marsh); Grand Pierre Creek, Herod, Pope 
Co.; Elizabethtown, Hardin Co.; Bartelso, Clinton Co. (State 
Laboratory). 

Goniobaaia liveaaens Menke. 

Cook Co. (Baker, Calkins, Jensen, Lyon); Northern Illinois; 
Fox River (Calkins); Utica, La Salle Co.; Kankakee River 
(Ferriss); Kappa, Woodford Co. (Hart); LaSalle Co. (Huett); 
Illinois River (Marsh); Elgin, Kane Co.; Algonquin, McHenry 
Co.; Illinois River (Nason); Fulton Co. (Wolf); Havana, Mason 
Co.; Peoria, Peoria Co.; Lake Michigan, Chicago, Cook Co. 
(State Laboratory). 

Goniobaaia pulohella Anthony. 

Big Vermilion River (Calkins); Desplaines River (Ferriss); 
Illinois River (Lewis, Marsh). 

Goniobaaia aparienburgenaia Lea. 

Mt. Carmel, Wabash Co. (Hinkley, collected by Mr. Charles 
A. Hodgson). 

Genus Anculosa Say. 

Anculoaa subgloboaa Say. 

Ohio River (Marsh). 

Anouloaa pmroaa Say. 

Wabash and Ohio rivers (Hinkley); Ohio River (Marsh); 
Southern Illinois (Ulffers); Golconda, Pope Oo. (State Labora¬ 
tory). 

Anouloaa coatata Anthony. 

Wabash River (Marsh). 
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Subclass Euthyneura. 

Order PULMONATA. 

Suborder BASOMMATOPHORA. 

Superfamily Hygrophila. 

Family PHYSIDvE. 

Genus Phyba Draparnaud. 

Phyaa ancillaria Say (= vinosa of authors, not of Gould). 

Quincy, Adams Co. (Garman); tank pond, I)u Bois, Wash¬ 
ington Co.; Winnebago Co. (Hinkley); Winnebago Co. (Marsh); 
Lake Michigan, Cook Co. (Nason). 

Phyaa aayii Tappan. 

Cook and Will counties; Northern Illinois (Baker); Fox Riv¬ 
er; Algonquin, McHenry Co. (Nason); Clear, Sand, and Cedar 
lakes, Lake Co.; Peoria, Peoria Co.; Urbana, Champaign Co.; 
Milan, Rock Island Co.; Havana, Mason Co.; Northern Illinois 
(State Laboratory). 

Phyaa heteroatropha Say. 

Cook Co. (Baker, Calkins); Southern Illinois (Binney, Ulf- 
fers); Quincy, Adams Co. (Garman); Joliet, Will Co.; Kan¬ 
kakee River (Handwerk); Saline River; Winnebago, Washing¬ 
ton, and Hardin counties (Hinkley); Mercer Co. (Marsh); Sil¬ 
ver and Crystal lakes and Algonquin, McHenry Co. (Nason); 
Thompson’s Lake, Fulton Co. (Strode); Cedar, Pistakee, and 
Clear lakes, Lake Co.; Quiver Lake, Havana, Mason Co.; Nor¬ 
mal, McLean Co.; MoHenry Co. (State Laboratory). 

Phyaa anatina Lea. 

Elizabethtown, Hardin Co. (Hinkley); Algonquin, McHenry 
Co. (Nason) ; Quincy, Adams Co. (State Laboratory). 

Phyaa gyrina Say. 

Northern Illinois (Baker, Calkins); Cook Co. (Baker, Calk¬ 
ins, Lyon, Woodruff); Oregon, Ogle Co.; Savanna, Carroll Co. 
(Baker, Nason); Du Page River (Ferries); Kankakee River 
(Handwerk); Winnebago, Jefferson, Hardin, and Washington 
counties; Saline River (Hinkley); Fulton Co. (Hinkley, Wolf); 



La Salle Co. (Huett); Mercer Co. (Marsh); Fox River; Algon¬ 
quin, Flint Creek and Crystal and Silver lakes, McHenry Co. 
(Nason); Quincy, Adams Co.; Quiver and Matanzas lakes, and 
Illinois River, Havana, Mason Co.*; Grand Pierre Creek, Herod, 
Pope Co.; Normal, McLean Co.; Peoria, Peoria Co.; Polecat 
Creek, Ashmore, Coles Co.; Cypress Creek, Grantsburg, Johnson 
Co.; Urbana, Champaign Co.; Union Co.; Lake Michigan, 
Chicago, Cook Co. (State Laboratory). 

Physa gyrinn oleacea Tryon (= elliptica of authors, not of Lea). 

Cook Co.; Northern Illinois (Baker, Nason); Quincy, Adams 
Co. (Hart); Little Muddy River (Hinkley); Algonquin, Mc¬ 
Henry Co.; Quincy, Adams Co.; Athens, Menard Co. (Nason); 
Miller’s Pond, Union Co.; Saline Co.; Peoria, Peoria Co.; Pekin, 
Tazewell Co.; Pistakee and Fourth lakes, Lake Co.; Dixon, Lee 
Co.; Havana, Mason Co. (State Laboratory). 

Physa gyrina hildrethiand Lea. 

Cook Co. (Baker, Nason); Northern Illinois (Calkins); La 
Salle Co. (Huett); a lake in Illinois (Lea); Canton, Fulton Co. 
(Lewis); Fulton Co. (Marsh, Wolf); Elgin, Kane Co.; Crystal 
Lake, McHenry Co.; Athens, Menard Co. (Nason). 

Physa integra Haldeman (=niagarensis Lea). 

Savanna, Carroll Co. (Baker); Oregon, Ogle Co.; Cook Co. 
(Baker, Nason); DeSoto, Jackson Co.; Du Bois, Washington 
Co.; Rockford, Winnebago Co.; Big Muddy River (Hinkley); 
Elgin, Kane Co.; Crystal and Silver lakes and Algonquin, 
McHenry Co. (Nason); Blue Mound, Macon Co.; Peoria, Peoria 
Co.; Pistakee, Fox, Cedar, Sand, and Fourth lakes, Lake Co.; 
Quiver and Matanzas lakes, and Illinois River, Havana, Mason 
Co.; Lake Michigan, Chicago, Cook Co.; Bluff Lake, Anna, 
Union Co.; Pekin Lake, Tazewell Co.; Flag Lake, Fulton Co.; 
Cedar Creek, Quincy, Adams Co. (State Laboratory). 

Physa walkeri Crandall. 

Rockford, Winnebago Co. (Hinkley); Elgin, Kane Co. 
(Nason). 

Physa crandalli Baker (—rhomhoidea Crandall, 1901, not Meek and 
Hayden, 1866). 

Big Muddy and Saline rivers; Jefferson Co. (Hinkley); 
Athens, Menard Co. (Nason). 
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Phyaa sp. 

Greenhouse, Douglass Park, Chicago, Cook Co. (Hood, Zetek). 
Genus Aplkxa Fleming. 

Aplexa hypnorum Linne (= Phyaa elongata Say). 

Cook Co. (Baker, Higley,Nason); Northern Illinois (Calkins); 
Desplaines River (Ferriss); Rockford, Winnebago Co. (Hink- 
ley); La Salle Co. (Huett); Canton, Fulton Co (Lewis); Eastern 
Illinois (Marsh); Elgin, Kane Co.; Algonquin, McHenry Co.; 
Canton, Fulton Co. (Nason); shores of Illinois (8ay); Southern 
Illinois (Differs); Fulton Co. (Wolf). 

* Family ANOYLIDAS. 

Genus Auoylus Geoffroy. 

Section iMvapex Walker. 

Anoylua diaphanua Haldeman. 

Illinois River (Ferriss, Walker). 

Anoylua fuaoua Adams. 

Algonquin and Fox Lake, McHenry Co. (Nason). 

Anoylua fuaoua euglyptua Pilsbry. 

Havana, Mason Co.; Illinois River (Pilsbry). 

Anoylua kirklandi Walker. 

Havana, Mason Co.; Crystal Lake, Urbana, Champaign Co. 
(State Laboratory). 

Section Fcrrisria Walker. 

Anoylua rivularia Say. 

Du Page River (Ferriss); Winnebago and Washington coun¬ 
ties (Hinkley); Cook Go. (Jensen); Mercer Co. (Marsh) ; creek, 
Algonquin, McHenry Co.; Fox River, Elgin, Kane Co. (Nason); 
Salt Fork, Urbana, Champaign Co. (State Laboratory). 

Anoylua parallelua Haldeman* 

Algonquin, McHenry Co. (Nason); Pistakee and Cedar lakes, 
Lake Co. (State Laboratory). 

Anoylua tardua Say. 

Northern Illinois; La Salle Co. (Calkins, Huett); Du Page 
River (Ferriss); Winnebago Go.(Hinkley); Mercer Oo.(Marsh); 
creek, Algonquin, McHenry Co. (Nason); Rockford, Winnebago 

Mneyitt* parallelua Haldeman aa quoted by Marsh from Mercer Co., Is said by 
Walker to be it. tardua. (Nautilus XVIII., p. 78.) 
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Oo. (Walker); Fulton Go. (Wolf); Havana, Mason Oo. (State 
Laboratory). 

Ancylus hnldemani Bourguignat. 

Quiver Lake and Illinois River, Havana, Mason Oo. (State 
Laboratory). 

Ancylus pumilus Sterk i. 

Rockford, Winnebago Go.; Kankakee River (Walker). 

Ancylus shimekii Pilsbry. 

Salt Fork, Urbana, Champaign Oo. (State Laboratory). 

Ancylus sp.* 

Genus Gcnblachia Pfeiffer. 

Gundlarhia meekiann Stimpson. 

Rock Island Go. (Marsh, Pilsbry). 

Gundlachia sp. 

Quiver Lake, Havana, Mason Co. (State Laboratory). 

Family LYMNJSIDAS. 

Subfamily LYMNAINJB. 

Genus Lymrau Lamarck. 

Subgenus Lymnoea Lamarck.f 
Section Lymnsea h.h. 

Lymnma stagnnlis appressa Say (~ jugularis Say). 

Cook Go. (Baker, Galkins, Jensen, Nason); Northern Illinois 
(Galkins); Desplaines River (Ferriss, Handwork); Romeo, Will 
Oo. (Handwerk); La Salle Oo. (Huett, for stagnalis); Lake 
Oo. (Marsh); Silver Lake and Algonquin, McHenry Oo. (Nason); 
Gedar and Fourth lakes, Lake Go.; Chicago, Cook Oo. (State 
Laboratory). 

* Section Radix Montfort. 

Lymnoea aurioularia Linne. 

Greenhouse, Lincoln Park, Chicago, introduced (Baker, 
Nason). 


* Ancylus nhmekii Pilsbry as quoted by Baker from Joliet and by Pilsbry from Bock 
Island, is said by Mr. Bryant Walker to be an undescribed species. 

^Lymwra rmnryawta Say is reported from Southern Illinois by Ulffers, but this 
would seem to be an error, as no authentic specimens of this species from Illinois 
have been seen by the writer, 
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Lymnam columella Say. 

Cook Co. (Baker); Little Muddy River, Du Bois, Washing¬ 
ton Co.; De Soto, Jackson Co. (Binkley); McHenry Co. 
(Marsh). 

Lymncea columella chalybea Gould (= casta Lea). 

Mercer Co. (Marsh). 

Section Acella Ilaldenian. 

Lymncea Ualdemani Deshayes ( = gracilis Jay). 

Cedar Lake, Lake Co. (State Laboratory). 

Subgenus Oalba Schrank. 

Lymncea obrussa Say (= desidiosa of authors, not of Say). 

Cook Co. (Baker, Higley); Northern Illinois (Calkins); La 
Salle Co. (Calkins, Huett); Joliet,Will Co.(Ferriss, Handwerk); 
Desplaines River (Ferries); Mackinaw River, Kappa, Woodford 
Co. (Hart); Winnebago and Hardin counties (Hinkley); Mer¬ 
cer and Will counties (Marsh); Elgin, Kane Co.; Fox River, 
Algonquin and Silver Lake, McHenry Co. (Nason); Fulton Co. 
(Wolf); Dixon, Lee Co.; Panola, Woodford Co.; Galena, Jo 
Daviess Co.; Cedar, Fox, and Fourth lakes, Lake Co.; Quiver 
and Matanzas lakes, and Illinois River, Havana, Mason Co.; 
Urbana and Champaign, Champaign Co.; Thompson’s Lake, 
Fulton Co. (State Laboratory). 

Lymnoea obrussa plica Lea (= exigua Lea). 

Chicago, Cook Co. (Baker, Jensen); Rockford, Winnebago 
Co. (Hinkley). 

Lymncea obrussa deoampi Streng. 

Silver Lake and Algonquin, McHenry Co. (Nason); Cedar and 
Long lakes, Lake Co. (State Laboratory). 

Lymncea obrussa modicella Say. 

Cook Co. (Baker, Higley); Elgin, Kane Co; Fox River, Al¬ 
gonquin and Crystal Lake, McHenry Co.; Athens, Menard Co. 
(Nason); Wabash Co. (Marsh); Urbana, Champaign Co ; Illi¬ 
nois River, Havana, Mason Co.; Thompson’s Lake, Fulton Co. 
(State Laboratory). 

Lymncea taeewelliana Wolf. 

Taseweil Co. shore of Illinois River, (Wolf). Pleistocene 
fossil. 
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Lyrnmea sterkii Baker. 

(Ianton, Fulton Co. (Nason). 

Lymmva humilitt Say. 

Cook Co. (Baker); Desplaines River (Ferriss); Joliet, Will 
Co. (Ferriss, Handwork); La Salle Co. (Huett); Mercer Co. 
(Marsh); Elgin, Kane Co.; Algonquin, McHenry Co.; Canton, 
Fulton Co. (Nason); Jackson Oo. (Walker); Fulton Oo. (Wolf); 
Grand Tower, Jackson Co. (Woodruff); Quiver and Matanzas 
lakes, Havana, Mason Co. (State Laboratory). 

Lymnam pawn Lea (= curta Lea). 

Joliet, Will Co. (Ferriss, Handwerk); Mercer Co. (Marsh); 
Athens, Menard Co.; Cook Oo.; Algonquin and Crystal Lake, Mc¬ 
Henry Co.; Elgin, Kane Co. (Nason); Canton, Fulton Co. (Na¬ 
son, Walker); Fulton Co. (Wolf); Copperas Creek (Phil. Acad. 
Sciences); Illinois River, Havana, Mason Co.; Clifton,Iroquois 
Co. (State Laboratory). 

Lymnasa dalli Baker 

Rockford, Winnebago Co. (Hinkley); Northern Illinois, in 
drift (Sterki). 

Subgenus Stagnicola Leach. 

Section Stagnicola s.s. 

Lymtma mtascopium Say (= fusiformis Lea). ■ 

Cook Co. ( Baker, Jensen, Nason); Northern Illinois (Calkins); 
Will Co. (Marsh); Lake Michigan, Chicago, Cook Co. (State Lab¬ 
oratory). 

Lymnasa catascopium pinguis Say. 

Cook Co. (Baker, Calkins). 

Lymmm woodruM Baker. 

Lake Michigan, Cook Co. (Baker, Lyon, Nason, Woodruff, 
State Laboratory). 

Lymtum mperata Say (= ferristi Baker). 

Cook Co. (Baker, Calkins, Jensen, Nason); Northern Illinois 
(Calkins); Joliet, Will Oo. (Ferriss); Winnebago Oo. (Hiuk- 
ley); Lake Oo. (Huett); Mercer and Whiteside counties 
(Marsh); Elgin, Kane Oo.; Algonquin and Crystal Lake, Mc¬ 
Henry Co. (Nason); Fulton Oo. (Wolf); Urbana, Champaign 
Co.; Cedar Lake, Lake Co.; Clifton, Iroquois Oo.; Quincy, Ad¬ 
ams Co.; Freeport, Stephenson Co. (State Laboratory). 
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Lymnma mpernta umbilicata Adams. 

Cook Co. (Baker, Jensen, Nason); Joliet, Will Co.; Des- 
plaines River (Ferriss); Kankakee Co. (Marsh). 

Lymnma pallida Adams. 

Northern Illinois (Calkins); LaSalle Co. (Huett); Winne¬ 
bago Co. (Marsh). 

Lymnma palustris Muller (= e lodes Say, umbrosa Say, suMatus Calk¬ 
ins).* 

Cook Co. (Baker, Calkins, Nason); Northern Illinois (Calk¬ 
ins); Desplaines River (Ferriss); Winnebago Co.; Canton, 
Fulton Co. (Hinkley, Marsh); Mercer and Lake counties 
(Marsh); Silver Lake, McHenry Co. (NaBon); Southern Illinois 
(Ulffers, as fragilis) ; Havana, Mason Co. (Walker); Fulton 
Co. (Wolf); llrbana, Champaign Co.; Flag Lake, Fulton Co.; 
Quiver Lake, Havana, Mason Co.; Peoria, Peoria Co.; Cedar, 
Fourth, and Pistakee lakes, Lake Co. (State Laboratory). 

Lymnma palusiris michiganensis Walker. 

Cook Co. (Baker); Joliet, Will Co. (Ferriss, Hand work); 
Winnebago Co. (Hinkley); Havana, Mason Co. (State Labo¬ 
ratory). 

Lymnma reifexa Say ( - zebra Tryon). 

Cook Co. (Baker, Calkins, Lyon, Nason); Northern Illinois 
(Calkins); Joliet, Will Co.; Desplaines River (Ferriss, Hand¬ 
work) ; Pecatonica, Winnebago Co. (Hinkley); Kappa, Wood¬ 
ford Co. (Hart); LaSalle Co. (Huett); Mercer Co. (Marsh); 
Silver and Crystal lakes and Algonquin, McHenry Co.; Mason 
Co. (Nason); Southern Illinois (lllffers); Fulton Co. (Wolf); 
Quiver Lake, Havana, Mason Co.; Clear and Cedar lakes, Lake 
Co.; Thompson’s Lake, Fulton Co.; Normal, McLean Co.; Run¬ 
ning Lake, Union Co.; McHenry Co. (State Laboratory). 

Lymnma redexaexilis Lea (== kirtlandiana Lea, lanoeata Gould). 

Cook Co. (Calkins); Mercer Co.; Desplaines River (Ferris*); 
Winnebago Co. (Hinkley); Will Co. (Marsh); Algonquin and 
8ilver Lake, McHenry Co. (Nason); Aledo, Mercer Co. 
(Walker); Cedar Lake, Lake Co.; Northern Illinois (State 
Laboratory). 


*Lynuuea palustris nuttattiana and I/ymruea. palustris expansa, recorded in The Mol¬ 
luscs of the Chicago Area, Part II., pp. 276, 277, prove to be forme ot palustris. 



Lymnam reHexa joUetensis Baker. 

Rock Run, Joliet, Will Co. (Ferriss); Elgin, Kane Co.; Crys¬ 
tal Lake, McHenry Co. (Nason). 

Lymtum retfexa walker i Baker (= scalar is Walker, 1892, not Van den 
Broeck, 1870). 

Cook Co. (Baker, Nason); Joliet, Will Co. (Ferriss); Algon¬ 
quin, McHenry Co. (Nason). 

Lyjnntea reflex a iowensis Baker. 

Joliet, Will Co. (Ferriss). 

Lymntva re/feasa erystalensis Baker. 

Crystal Lake, McHenry Co. (Lyon); Flint Creek, McHenry 
Co.; Mason Co. (Nason). 

Subfamily PLANORBINjE. 

Genus Plaworbis Muller. 

Subgenus Planorbis s.s. 

Section Planorbim Haldeman. 

Planorbis glabratus Say. 

Northern Illinois (Calkins); Winnebago Co.; Mercer Co.; 
Pecatonica River (Hinkley); La Salle Co. (Huett); Cypress 
Creek, Johnson Co.; McHenry Co.; Hamilton Co.; Hawthorne, 
White Co. (State Laboratory). 

Subgenus Helisoma Swainson. 

Section Helisoma Swainson. 

/‘la nor bis biear inatus Say. 

Cook Co. (Baker, Calkins, Higley, Jensen, Nason); Northern 
Illinois (Calkins); La Salle Co. (Calkins, Huett); Oesplaines 
River (Ferriss); Kappa, Woodford Co. (Hart); common 
throughout the state (Hinkley); Crystal Lake, McHenry Co. 
(Lyon); Mercer Co. (Marsh); Elgin, Kane Co.; Algonquin, 
McHenry Co.; Mason Co. (Nason); McHenry Oo. (Stearns); Ful¬ 
ton Co. (Wolf); Illinois River and Dogfish, Quiver, and Matan- 
zas lakes and Slough, Havana, Mason Oo.; Fourth, Sand, Cedar, 
Fox, Pistakee, Clear, Long, and Slough lakes, Lake Oo.; Pope 
C°.; Johnson Co.; Thompson’s Lake, Fulton Oo.; Milan, Rock 
Island Oo.; Panola, Woodford Oo.; Pekin, Tazewell Oo. (State 
Laboratory). A white variety from Crystal and Silver lakes, 
McHenry Oo. (Nason). 



107 


Section JHcronoma Dali. 

Planorbis trivolvis Say (= fallax Hald., megastoma De Kay, lenlus 
of authors, not of Say).* 

Cook Oo. (Baker, Calkins, Lyon, Nason); Southern Illinois 
(Binney, Ulffers); Northern Illinois (Calkins); Joliet, Will Co.; 
Desplaines River (Ferriss); Quincy, Adams Co. (Garman); 
East Branch Du Page River (Gault); Romeo and Joliet, Will Co. 
(Handwerk); Kappa, Woodford Co.; Quincy, Adams Oo. 
(Hart); Kishwaukee and Little Wabash rivers; Winnebago, 
Washington, and Hardin oounties; Seifert, Perry Co. (Hink- 
ley); La Salle Oo. (Huett); Crystal Lake, McHenry Co.(Lyon); 
Eastern Illinois; Mercer Co. (Marsh); Athens, Menard Co.; 
Fox River, Algonquin and Silver Lake, McHenry Co.; Elgin, 
Kane Co. (Nason); Fulton Co. (Wolf); Saline Co.; Champaign 
Oo.; Peoria, Peoria Oo.; Quiver Lake, Havana, Mason Co.; Cy¬ 
press Creek, Johnson Co.; Cedar Lake, Lake Oo.; Dug Hill and 
Miller’s Pond, Union Co.; Washington Co.; Thompson’s Lake, 
Fulton Oo.; Pekin, Tazewell Oo.; Taylorville, Christian Co.; 
Northern Illinois; Warsaw, Hancock Co. (State Laboratory). 
Planorbis trivolvis macrostoma Whiteaves. 

Desplaines River, Will Co. (Ferriss); Northern Illinois 
(Marsh); Fox River and Algonquin, McHenry Oo. (Nason). 
Planorbis truncatus Miles. 

Cook Oo. (Baker, Higley, Jensen). 

Planorbis sampsoni Ancey. 

Athens, Menard Co., collected by E. Hall (Nautilus, IX., p. 

86 , 1886 ). 

Section PlarwrbelUt Haldeman. 

Planorbis campanulatus Say. 

Cook Co. (Baker, Calkins, Higley); Northern Illinois (Calk¬ 
ins) ; La Salle Co. (Calkins, Huett); Desplaines River (Fer, 
riss); Romeo and Joliet, Will Oo. (Handwerk); Quincy, Adams 
Co. (Hart); Winnebago Oo. (Hinkley, Marsh); Crystal Lake, 
McHenry Co. (Lyon); Silver and Crystal lakes and Algonquin, 
McHenry Co. (Nason); McHenry Co. (Stearns); Southern Illi¬ 
nois (Ulffers); Milan, Rock Island Co.; Clear, Cedar, Sand, Fox, 

•The references to Planurbi* lentxu Say from Illinois are extremely doubtful, as it 
is essentially a southern species. It is reported from the following localities: Winne- 
bago Co. (Hinkley); Mercer Oo. (Marsh). (See Nautilus, III., p. 23.) 




and Fourth lakes, Lake Oo.; Pekin Lake, Tazewell Co.; Ha¬ 
vana, Mason Co.; Fulton Co.; McHenry Oo.; Lake Michigan, 
Cook Co.; Northern Illinois; Camp Point, Adams Oo. (State 
Laboratory). 

Subgenus Hippentis Agassiz. 

Section Menetus H. & A. Adams. 

Planorbis exactions Say (= exacutus of authors). 

Joliet, Will Co., Desplaines River (Ferriss); Winnebago Oo. 
(Hinkley); Mercer Co. (Marsh); Chicago, Cook Oo.; Algonquin, 
McHenry Co.; Illinois River (Nason); Fulton Co. (Wolf); 
Quiver Lake and Havana, Mason Co.; Pistakee, Fourth, Fox, 
Sand, Long, Cedar, and Slough lakes, and between Cedar and 
Loon lakes, Lake Co.; Urbana, Champaign Co.; Flag Lake, 
Fulton Co. (State Laboratory). 

Subgenus Gyraulus Agassiz. 

Planorbis albus Muller (= hirsutus Gould). 

Rockford, Winnebago Co.; Du Bois, Washington Co. (Hink¬ 
ley); Algonquin, McHenry Co. (Nason); Pistakee and Cedar 
lakes, Lake Co.; Northern Illinois (State Laboratory). 

Planorbis deAectus Say. 

Cook Co. (Baker, Nason); Northern Illinois (Calkins); La 
Salle Co. (Calkins, Huett); Desplaines River (Ferriss); Win¬ 
nebago Co. (Hinkley); Will Oo. (Marsh); Silver Lake and Al¬ 
gonquin, McHenry Co. (Nason); Fulton Oo. (Wolf); Cedar, Fox, 
and Pistakee lakes, Lake Co.; Quiver Creek and Quiver and 
Dogfish lakes, Mason Oo.; McHenry Oo. (State Laboratory). 

Section Torqui* Dali. 

Planorbis parvus Say. 

Cook Oo. (Baker, Calkins, Lyon, Nason); Northern Illinois 
(Calkins); La Salle Oo. (Calkins, Huett); Desplaines River 
(Ferriss); Joliet, Will Oo. (Ferriss, Handwork); Romeo, Will 
Oo. (Handwerk); Rockford, Winnebago Co. (Hinkley); Mercer 
Co. (Marsh); Algonquin, McHenry Co.; Quincy, Adams Oo.; 
Athens, Menard Co.; Elgin, Kane Oo. (Nason); Fulton Oo. 
(Wolf); Thompson’s Lake, Fulton Co.; Quiver, Dogfish, and 
Matauzas lakes and Slough, Havana, Mason Co.; Cedar, Pis¬ 
takee, Sand, Fox, Fourth, and Slough lakes, Lake Co.; Urbana, 
Champaign Oo. (State Laboratory). 
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Planorbn dilatatue Gould. 

Oarbondale, Jackson Oo. (Hinkley). 

Section Armiger Hartmann. 

I'lanorbu crista Linnc, 1758 (= nnutileus Linne, 1767). 

Algonquin, McHenry Oo. (Nason). 

Genus Segmentina Fleming. 

Subgenus Planorbula Haldeman. 

Segmentina armigera Say. 

Cook Oo. (Baker, Calkins, Nason); Northern Illinois (Calk¬ 
ins) ; La Salle Oo. (Oalkins, Huett); Desplaines River, Joliet, 
Will Oo. (Ferries); Rockford, Winnebago Oo. (Hinkley); Mer¬ 
cer Oo. (Marsh); Elgin, Kane Oo.; Silver and Crystal lakes and 
Algonquin, McHenry Oo.; Athens, Menard Oo. (Nason ); Fulton 
Oo. (Wolf); Glen Ellyn, Du Page Oo. (Woodruff); Quiver 
Lake, Havana, Mason Co.; Urbana, Champaign Oo.; Fourth 
Lake, Lake Oo.; McHenry Oo. (State Laboratory). 

Superfamily Akteophila. 

Family AURIOULIDvE. 

Genus Oarychium Muller. 

Oarychium exiguum Say. 

Cook Oo. (Baker, Jensen); Northern Illinois; Fox River 
(Oalkins); LaSalle Oo. (Oalkins, Huett); Joliet, Will Oo. 
(Ferries); Lilycash Creek, Will Oo. (Handwerk); Rockford, 
Winnebago Oo.; Du Bois, Washington Oo. (Hinkley); Mercer 
Oo. (Marsh); Elgin, Kane Oo.; Algonquin, McHenry Oo.; 
Athens, Menard Oo. (Nason); Fulton Oo. (Wolf). 

Oarychium exile H. 0. Lea. 

Oregon, Ogle Oo. (Baker); Cook Co. (Baker, Higley, Jensen): 
Joliet, Will Co. (Ferries); Algonquin, McHenry Oo. (Nason), 
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Suborder STYLOMMATOPHORA. 
MONOTREMATA. 

Vasopulmonata. 

ORTHURETHRA. 

Family VALLONIIDAS. 

Genus Vau,onta Risso. 

Vallonia pulchella Muller (•= Helix minuta Say). 

Cook Co. (Baker, Higley, Jensen); Joliet, Will Co. (Ferriss, 
Handwerk); Mercer Co. (Marsh); Elgin, Kane Co.; Algonquin, 
McHenry Co. (Nason); Fulton Co. (Wolf). 

Vallonia contain Muller. 

La Salle Co. (Calkins); Rock Island Co. (Marsh); Algonquin, 
McHenry Co. (Nason). 

Vallonia parvula Sterki. 

Joliet, Will Co. (Ferriss, Handwerk); Algonquin, McHenry 
Co. (Nason); Will Co. (Sterki). 

Family PUPIDAS. 

Genus Strobilops Pilsbry. 

Strobilops labyrinthica Say. 

Cook Co. (Baker, Jensen); Northern Illinois (Calkins); La 
Salle Co. (Calkins, Huett); Utica and Sheridan. La Salle Co. 
(Ferriss); Winnebago and Washington counties (Hinkley); 
Mercer Co. (Marsh); Elgin, Kane Co.; Algonquin, McHenry 
Co.; Athens, Menard Co. (Nason); Southern Illinois (Ulffers); 
Fulton Co. (Wolf). 

Strobilops aMnis Pilsbry. 

Oregon, Ogle Co.; Evanston, Cook Co. (Baker); Algonquin, 
McHenry Co. (Nason). 

Strobilops virgo Pilsbry. 

Elgin, Kane Co.; Algonquin, McHenry Co. (Nason). 

Genus Pupoides Pfeiffer. 

Pupoides marginata Say (= fallax Say of American authors, not 
of Say). 

Oregon, Ogle Co. (Baker); Northern Illinois (Calkins); La 
Salle Co. (Calkins, Huett); Joliet, Will Oo. (Ferriss, Hand- 
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werk); Lily cash Creek, Will Oo. (Handwork); Cook Oo. (Hig- 
ley, Nason); Winnebago Co, (Hinkley); Mercer Co. (Marsh); 
Algonquin, McHenry Co,; Athens, Menard Co. (Nason); Auro¬ 
ra, Kane Co. (Oakes); Fulton Co. (Wolf). 

Genus Bifid aria Sterki. 

Section Bifidnria #.#. 

BWdaria cortiearia Say. 

Northern Illinois (Calkins); La Salle Co. (Calkins, Huett); 
Sheridan, La Salle Co. (Ferriss); Mt. Carmel, Wabash Co. 
(Gratacap); Washington Co. (Hinkley); Will Co. (Marsh); 
Fulton Co. (Wolf). 

BWdaria prooera Gould (= rupicola of authors not of Say). 

Joliet, Will Co.; I)u Page Co. (Ferriss); Will Co. (Marsh); 
Fulton Oo. (Wolf). 

Section Albinula Sterki. 

BWdaria armifera Say. 

Oregon, Ogle Co. (Baker); Cook Oo. (Baker, Iligley, Jensen); 
Northern Illinois (Calkins); La Salle Co. (Calkins, Huett); 
Peoria Oo. (Chamberlain); Stark Oo. (Chase); Joliet, Will Oo.; 
Utica, La Salle Oo. (Ferriss, Handwork); Winnebago and. 
Washington counties (Hinkley); Mercer Oo. (Marsh); Elgin, 
Kane Oo.; Algonquin, McHenry Oo.; Athens, Menard Oo. 
(Nason); Fulton Oo. (Wolf); Illinois River, Havana, Mason Co. 
(State Laboratory). 

BWdaria contracta Say. 

Oregon, Ogle Oo. (Baker); Cook Co. (Baker, Jensen); La 
Salle Co. (Oalkins); Stark Oo. (Chase); Joliet, Will Oo. (Fer¬ 
ries, Handwork); Mt. Carmel, Wabash Oo. (Gratacap); Wash¬ 
ington Oo. (Hinkley); Mercer Oo. (Marsh); Elgin, Kane Oo.; 
Algonquin, McHenry Oo.; Athens, Menard Co. (Nason); South¬ 
ern Illinois (Ulffers); Fulton Co. (Wolf); Havana, Mason Co. 
(State Laboratory). 

BWdaria holaingeri Sterki. 

Joliet, Will Oo. (Ferriss, Handwork); Northern Illinois; Will 
and La Salle counties (Ferriss, Sterki); Will Co. (Marsh). 
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Section Vertigopm (Cockerell) Sterki. 

Bitidaria tappaniana 0. H. Adams ( —pentodon of authors, not of 
Say). 

(look Oo. (Baker, Jensen); Northern Illinois (Calkins); La 
Salle Co. (Calkins, Huett); Stark Co. (Chase); Joliet, Will Co. 

(Ferriss); Washington and Winnebago counties (Hinkley); 
Will and Fulton counties (Marsh); Canton, Fulton Oo. (Nason). 

Bitidaria pentodon Say ( =curvidens Gould). 

Cook Co. (Baker, Jensen); Ottawa, La Salle Oo. (Calkins); 
Joliet, Will Co. (Ferriss, Handwerk); Eastern Illinois (Marsh). 

Bitidaria pentodon floridana Dali. 

Huntley, McHenry Co. (Ferriss). 

Genus Puptlla Leach. 

Papilla rnuteorum Linne. 

Mercer Co. (Marsh). 

Genus Vbrttoo Draparnaud. 

Subgenus Angus tula Sterki. 

Vertigo milium Gould. 

Washington and Winnebago counties (Hinkley, Marsh); El¬ 
gin, Kane Co.; Algonquin, McHenry Co. (Nason); Canton, 
Fulton Co. (Nason, Wolf). 

Subgenus Vertigo Draparnaud. 

Section Vertigo *.». 

Vertigo ovata Say ( - Zonites upsoni Calkins). 

Rockford, Winnebago Co. (Calkins, Hinkley); Joliet, Will 
Co. (Ferriss, Handwerk) ; Winnebago Oo. (Marsh); Algonquin, 
McHenry Co.;•Canton, Fulton Oo. (Nason); Fulton Oo. (Wolf). 
Vertigo ventrivom Morse. 

Illinois (Pilsbry). 

Vertigo ventrivom approximata Sterki. 

Winnebago Oo. (Marsh). 

Vertigo gouldi Binney. 

Rockford, Winnebago Oo. (Hinkley); Will Oo. (Marsh). 
Vertigo tridentata Wolf. 

Joliet, Will Oo.; Utica, La Salle Oo. (Ferriss, Handwerk); 
Canton, Fulton Oo. (Gratacap, Hinkley, Marsh, Nason, Wolf); 
Fulton Oo. (Marsh). 
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Family OOOHLIOOPIDAL 

Genus Cochlicopa (Ferussac) Risso. 

Coddicopa lubrica Muller. 

Cook Oo. (Baker, Higley); Wilmington, Will Oo. (Ferriss); 
McHenry Oo. (Marsh); Algonquin, McHenry Oo. (Nason). 

HETERURETHRA. 

Superfamily Elasmognatha. 

Family SUOC1NEIDAC. 

Genus Succihka Draparnaud. 

Succinea ovalis Say ( —obliqua Say). 

Oregon, Ogle Oo.; Oook Oo.; Savanna, Carroll Oo. (Baker); 
Northern Illinois (Calkins); Fox River (Calkins, Ferriss); La 
Salle Oo. (Calkins, Huett); Joliet, Will Oo.; Bristol, Kendall Oo. 
(Ferriss, Handwerk); Quincy, Adams Oo. (Hart); Will Oo. 
(Marsh); Carpentersville, Kane Oo.; Algonquin, McHenry Oo. 
(Nason); Fulton Oo. (Wolf); Matanzas Lake, Havana, Mason 
Oo. (State Laboratory). 

Succinea ovalis tolteniana Lea. 

Oook Oo. (Baker, Jensen, Nason); Joliet, Will Oo. (Ferriss); 
Algonquin, McHenry Oo. (Nason). 

Succinea retusa Lea ( = ovalis Gould, calumetensis Calkins). 

Oook Oo. (Baker, Calkins, Jensen, Lyon); Northern Illinois 
(Calkins); La Salle Oo. (Calkins, Huett); Kankakee River 
(Ferriss); Joliet, WillOo. (Ferriss, Handwerk); Washington 
and Winnebago counties (Hinkley); Crystal Lake, McHenry 
Oo. (Lyon); Mercer Oo. (Marsh); Algonquin, McHenry Oo. 
(Nason); Glen Ellyn, Du Page Oo. (Woodruff); Quiver and 
Matanzas lakes, and Illinois River, Havana, Mason Co.; Oedar. 
Lake, Lake Oo.; Flag and Thompson’s lakes, Fulton Oo.; 
Peoria, Peoria Oo.; Normal, McLean Oo. (State Laboratory). 
Succinea retusa magister Pilsbry. 

Oook Oo. (Baker); Rock island (Pilsbry). 

Succinea retusa peoriensis Wolf. 

Kankakee River (Ferriss); Peoria Oo. (Wolf). 

Succinea a/eara Say (=i >ermeta Say, voardiana Lea). 

Oregon, Ogle Oo. (Baker); Oook Oo. (Baker, Higley); North- 
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era Illinois, Illinois River (Calkins); La Salle Co. ( Calkins, 
Hnett); Joliet, Will Co. (Ferries, Handwork); Washington and 
Hardin counties (Hinkley); Mercer Co. (Marsh); Elgin, Kane 
Co.; Algonquin, McHenry Co. (Nason); Starved Rock, La Salle 
Co. (Oakes); Fulton Co. (Wolf); Herod, Pope Co. (State 
Laboratory). 

Succinea nuttalliana Lea. 

Rockford, Winnebago Co. (Hinkley); Fulton Co. (Wolf). 

Succinea higginsi Bland. 

Rock Island Co. (Marsh). 

Succinea concordialits Gould. 

Du Bois, Washington Co. (Hinkley). 

Succinea groevenorii Loa (—mooresiana Lea). 

Canton, Fulton Co. (Nason, Wolf). 

Succinea aurea Lea. 

Effingham Co. (Marsh). 

Succinea illinoiscnsis Wolf. 

Canton, Fulton Co. (Handwerk); Fulton Co. (Marsh). 

SIQMURETHRA. 

Superfamily Holopoda. 

Family HELI0IDA5. 

Subfamily POLYOYRINAt. 

Genus Polygyra (Say) Pilsbry. 

Section Polygyra ».». 

Polygyra leporina Gould. 

Jackson and Hardin counties (Hinkley); Jackson Co. (Marsh). 

Section Driodopsu Raflnesque. 

Polygyra tridentata Say. 

Near Berry Lake, Chicago, Cook Co. (Higley); Hancock Co. 
(Marsh); Southern Illinois (Ulffers); Golconda, Pope Co. (State 
Laboratory). 

Polygyra tridentata juxtigens Pilsbry. 

La Salle Co. (Calkins); Cook Co. (Higley). 

Polygyra fraudulenta Pilsbry (= fallax of authors, not of Say). 

La Salle Co. (Calkins); Lemont, Cook Co. (Higley); Pope 
and Hardin counties (Hiukley); Union Co. (Lyon); Grand 
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Tower, Jackson Co. (Woodruff); Cypress Swamp, Johnson Co. 
(State Laboratory). 

Polygyra fallax Say (= intro forma Binney). 

La Salle Co. (Calkins); Knox Co. (Lyon). 

Two undoubted specimens of this specieB are in the collection 
of the Chicago Academy of Sciences, received from Mr. W. 
W. Calkins. As the locality is somewhat north of its known 
range the record from La Salle Co. must be looked upon with 
suspicion until verified. 

Polygyra inAecta Say. 

Northern Illinois (Calkins); Cook Co. (Higley); Jackson Co. 
(Hinkley, Woodruff); Wabash Co. (Marsh); Cypress Swamp, 
Johnson Co.; Grand Tower, Jackson Co. (State Laboratory). 
Polygyra profunda Say. 

Oregon, Ogle Co. (Baker); Cook Co. (Baker, Higley, Jensen); 
Northern Illinois (Calkins); La Salle Co. (Calkins, Huett); 
Joliet, Will Co. (Ferriss, Handwerk, Nason); Winnebago Co. 
(Hinkley); Mercer Co. (Marsh); Rock Island (Nason); Spoon 
River, Fulton Co. (Strode); Southern Illinois (Ulffers); Fulton 
Co. (Wolf). 

Polygyra profunda alba Witter. 

Cook Co. (Baker); Joliet, Will Co. (Ferriss). 

Polygyra sayii Binney (= diodonta Say). 

Northern Illinois (Calkins); Edgar Co. (Marsh). 

Polygyra albolabris Say. 

Cook Co. (Baker, Higley, Jensen); Fox River; Northern Illi¬ 
nois (Calkins); La Salle Co. (Calkins, Ferriss, Huett); Joliet, 
Will Co. (Ferriss, Handwerk); Marion Co. (Hinkley); Mercer 
Co. (Marsh); Algonquin, McHenry Co.; Elgin, Kane Co.; 
Athens, Menard .Co. (Nason); Spoon River, Fulton Oo.(Strode); 
Southern Illinois (Ulffers); Grand Tower, Jackson Co* 
(Woodruff); Normal, McLean Co.; Cairo, Alexander Co. (State 
Laboratory). 

Polygyra albolabrii traver semi « Leach. 

Summit, Cook Co. (Zetek). 

Polygyra albolabris dentata Tryon. 

Cook Co. (Baker). 
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Polygyra exoleta Binney. 

Northern Illinois (Calkins); I* Salle Co. (Calkins, Huett, 
Marsh); Cook Co. (Higley); Grand Tower, Jackson Co. (Wood¬ 
ruff). 

Polygyra multilineata Say (= vars. alba and rubra Witter). 

Oregon, Ogle Co.; Savanna, Carroll Co. (Baker); Northern 
Illinois (Calkins); Cook Co. (Calkins, Higley, Jensen); La 
Salle Co. (Calkins, Huett); Peoria Co. (Chase); Kendall Co. 
(Ferriss); Joliet, Will Co.; Utica, La Salle Co. (Ferriss, Hand¬ 
work); Winnebago Co. (Hinkley); Elgin, Kane Co. (Jensen, 
Nason); Knox Co. (Lyon); Mercer Co. (Marsh); Fulton Co. 
(Wolf); Havana, Mason Co.; Bernadotte, Fulton Co. (State 
Laboratory). 

Polygyra multilineata algonquinemis (Nason). 

Algonquin, McHenry Co. (Nason). 

Polygyra palliata Say. 

Wabash Co. (Hinkley); Hamilton, Hancock Co.; Union Co. 
(Lyon); White Co. (Marsh); Southern Illinois (Ulffers); Nor¬ 
mal, McLean Co.; Cypress Swamp, Johnson Co.; Dug Hill, 
Union Co.; Golconda, Pope Co.-(State Laboratory). 

Polygyra appressa Say. 

Alton, Madison Co. (Ferriss); Washington and Jackson 
counties (Hinkley); Albion, Edwards Co. (Hodgson); Hender¬ 
son Co. (Marsh); Bernadotte, Fulton Co. (State Laboratory). 

Polygyra obstricta Say. 

White Co. (Marsh). 

Polygyra elevata Say. 

Vermilion Oe. (Marsh); Spoon River, Fulton Co. (Strode); 
Southern Illinois (Ulffers). 

Polygyra pennaylvanica Green. 

Northern Illinois (Calkins); La Salle Co. (Calkins, Huett); 
Joliet, Will Co. (Ferriss, Handwork); La Salle Co. (Ferriss, 
Marsh); Washington and Jackson counties (Hinkley); Hamilton, 
Hancock Co. (Lyon); Fulton Co. (Wolf). 

Polygyra thyroide* Say. 

Cook Co. (Baker, Higley, Jensen); Northern Illinois (Calk¬ 
ins) ; La Salle Co. (Calkins, Huett); Joliet, Will Co. (Ferriss, 
Handwork); Washington, White, and Hardin counties (Hink- 
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ley); Union Oo.; Hamilton, Hancock Co. (Lyon); Mercer (Jo. 
(Marsh); Athens, Menard Co. (Nason); Southern Illinois 
(Ulffers); Fulton Co. (Wolf); Grand Tower, Jackson Co. 
(Woodruff); Havana, Mason Oo.; Urbana, Champaign Co.; 
Peoria, Peoria Co. (State Laboratory). 

Polygyra clausa Say. 

Oregon, Ogle Co. (Baker); Northern Illinois (Calkins); La 
Salle Oo.(Calkins, Huett); Joliet,Will Oo.(Ferries, Handwerk); 
Kappa, Woodford Co. (Hart); Winnebago and Washington 
counties (Hinkley); Cook Oo.; Willow Springs, Cook Co. (Jen¬ 
sen) ; Mercer Oo. (Marsh); Chicago, Cook Co.; Canton, Fulton 
Co. (Nason) Fulton Co. (Wolf); Cairo, Alexander Co. (State 
Laboratory). 

Polygyra mitchelliana Lea. 

Starved Rock, La Salle Co. (Baker); La Salle Co. (Calkins); 
Mercer Co. (Marsh); Spoon River, Fulton Co. (Strode). 

Section Stenotrema Rafineaque. 

Polygyra stenotrema Ferussac. 

McHenry Co. (Pilsbry). 

Polygyra hirmta Say. 

Oregon, Ogle Oo. (Baker); Cook Co. (Baker, Higley); North¬ 
ern Illinois (CalkinB); La Salle Co. (Calkins, Huett); Joliet, 
Will Co. (Ferriss, Handwerk); Kappa, Woodford Co. (Hart); 
Winnebago, Jackson, and Washington counties (Hinkley); 
Henderson Co. (Marsh); Canton, Fulton Co. (Nason); Southern 
Illinois (Ulffers); Grand Tower, Jackson Co. (Woodruff); Ur¬ 
bana, Champaign Oo. (State Laboratory). 

Polygyra monodon Rackett (= leai Ward). 

Cook Co. (Baker, Higley); Northern Illinois (Calkins); La 
Salle Co. (Calkins, Huett, Marsh); Stark Oo. (Chase); Joliet, 
Will Co., Utica, La Salle Co. (Ferriss, Handwerk); Cass Oo. 
(Grataoap); Willow Springs, Cook Co. (Jensen); Mercer Oo. 
(Marsh); Algonquin, McHenry Co.; Athens, Menard Co. (Na¬ 
son) ; Fulton Co. (Wolf); Havana, Mason Co.; Normal, McLean 
Co. (State Laboratory). 

Polygyra monodon fratema 8ay. 

La Salle Co. (Calkins); Joliet, Will Co. (Ferriss); Evanston, 
Cook Co. (Higginsou); Vermilion Co. (Marsh) ; Algonquin, 
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McHenry Co.; (Chicago, Cook Co.; Canton, Fulton Co. (Nason); 
Southern Illionis (Ulffers); Fulton Co. (Wolf); Grand Tower, 
Jackson Co. (Woodruff); Makanda, Jackson Co. (State Labora¬ 
tory). 

Family ACHATlNLDAi. 

Genus Opkab Albers. 

Opeas mauritianum Pfeiffer. 

Garfield Park greenhouse, Chicago, Cook Co. (Hood, Zetek). 
Superfamily Agnatha. 

Family TESTACELLIDA5. 

Genus Tkstacej,la Cuvier. 

TcstacHla haliotidea Ferussac. 

Chicago, in greenhouses, Lincoln Park (Baker). 

Superfamily Agnathomorpha. 

Family CIROINARIIDAC. 

Genus CiacrNARiA (Beck) Pilsbry. 

Circinaria concava Say. 

Oregon, Ogle Co.; Evanston, Cook Co. (Baker); Cook Co. 
(Baker, Jensen, Nason); Northern Illinois (Calkins); LaSalle 
Co. (Calkins, Huett); Kankakee River, Joliet, Will Co. ; Utica, 
La Salle Co. (Ferriss); Kappa, Woodford Co. (Hart); Winne¬ 
bago,- White, and Jackson counties (Hinkley); Hamilton Co. 
(Lyon); Mercer Co. (Marsh); Athens, Menard Co.; Canton, 
Fulton Co. (Nason); Fulton Co (Wolf) ; Grand Tower, Jackson 
Co. (Woodruff); Urbana, Champaign Co. (State Laboratory). 

Superfamily Aulaoopoda. 

Family ZONITIDvK. 

Subfamily ZONITINAS. 

Genus Omphalina Rafinesque. 

Omphalijui fuiitjinosa Griffith. 

Maywood, Cook Co. (Higley); Williamson Co. (Hinkley); 
Cobden, Union Co. (Lyon); Gallatin Co. (Marsh); Grand Tower, 
. Jackson Co. (Woodruff). 
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Omphalmn inornata Say. 

1a Salle Co. (Calkins). 

Omphalina hvt'u/ata Pfeiffer. 

Illinois (Binney, Bland); Edgar Co. (Marsh). 

Omphalina f\riabili* W. G. Binney. 

Southern Illinois (Binney, Pilsbry); Shelby Co. (Marsh). 

Genus Vitrina Drapamaud. 

Vitrina limpida Gould. 

1a Salle Co. (Marsh). 

Genus Vitrka Fifczinger. 

Vitrea draparnaldi Beck.* 

Chicago, greenhouses in Lincoln Park (Baker). 

Vitrea hammonis Striim ( ~ radiatula Alder, electrina Gould, mrid- 
ula Menke). 

Cook Co. (Baker, Nason); Joliet, Will Co. (Ferriss); Mercer 
Co. (Marsh); Elgin, Kane Co.; Algonquin, McHenry Co.; 
Athens, Menard Co. (Nason); Fulton Co. (Wolf); Havana, Ma¬ 
son Co. (State Laboratory). 

Vitrea wheatleyi Bland. 

Washington Co. (Hinkley); Fulton Co. (Marsh). 

Vitrea cellaria Muller. 

Chicago, Cook Co., in greenhouses, Lincoln Park (Baker, Calk¬ 
ins); Rockford, Winnebago Co., in greenhouses (Hinkley); La 
Salle Co. (Marsh). 

Section Glypliyalinn Martens. 

Vitrea indentata 8ay. 

Cook Oo. (Baker, Jensen, Nason); Joliet, Will Co. (Ferries); 
Southern Illinois (Hinkley); Henderson Oo. (Marsh); Elgin, 
Kane Co.; Algonquin, McHenry Co.; Athens, Menard Co. (Na¬ 
son); Fulton Oo. (Wolf). 

Genus Euoonulus Reinhardt. 

Eueonulus fulvue Draparnaud. 

Cook Co. (Baker, Jensen, Nason); Northern Illinois (Oalk- 

* Vitrea alliariiu Mttller has been reported from the greenhouses of Chicago by Calkins 
and Oratacap, but the record has not been substantiated by later collectors. 
The specimens so identified might have been either eetlaria or draparnaldi, which 
are common in the greenhouses of Chicago. 
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ins); Joliet, Will Co.; Utica, La SalleOo. (Ferries); Winneba¬ 
go and Washington counties (Hinkley); Mercer Co. (Marsh); 
Algonquin, McHenry Co.; Athens, Menard Oo. (Nason). 
Euconulus futons niortoni Jeffries. 

Huntley, McHenry Co. (Ferriss). 

Euconulus chersinus Say. 

Cook Co. (Baker); Algonquin, McHenry Oo. (Nason); Fulton 
On. (Wolf). 

Subfamily ARIOPHANTINJE. 

Genus Zonitoidkb Lehmann. 

Zonitoides nitidus Muller. 

Oregon, Ogle Oo. (Baker) ; Cook Co. (Baker, Higley, Jensen); 
Northern Illinois (Calkins); Joliet, Will Oo. (Ferriss); Union 
Co. (Lyon); Will Co. (Marsh); Algonquin, McHenry Co. (Na¬ 
son); Grand Tower, Jackson Co. (Woodruff); McHenry Co. 
(State Laboratory). 

Zonitoides arboreus Say. 

Oregon, Ogle Co. (Baker); Cook Co. (Baker, Higley, Jensen, 
Lyon); Northern Illinois (Calkins); La Salle Co. (Calkins, 
Huett); Peoria Co. (Chamberlain); Joliet, Will Oo. (Ferriss); 
Lemont, Cook Co. (Higley); common throughout the state 
(Hinkley ); Union Co. (Lyon); Mercer Oo. (Marsh); Elgin, Kane 
Co..; Algonquin, McHenry Co.; Athens, Menard Oo. (Nason); 
Fulton Oo. (Wolf); Havana, Mason Oo. (State Laboratory). 

Section Pteudohyalina Morse. 

Zonitoides limatulus Ward. 

Washington Oo. (Hinkley) ; Hamilton Co. (Marsh). 

Zonitoides minus cuius Binney. 

Cook Co. (Baker, Jensen, Nason); Northern Illinois (Calk¬ 
ins) ; Joliet, Will Co. ; Utica, La Salle Oo. (Ferriss); Du Bois, 
Washington Co. (Hinkley); Mercer Co. (Marsh); Algonquin, 
McHenry Co,; Athens, Menard Oo. (Nason); Canton, Fulton 
Co. (Nason, Wolf); Havana, Mason Oo. (StateLaboratory). 
Zonitoides milium Morse. 

McHenry Oo. (Marsh). 
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Genus Gastrodoitta Albers. 

Gastrodonta ligera Say. 

Joliet, Will Go.; Utica, La Salle (Jo. (Ferries); Cook Co. (Hig- 
ley); Williamson Co. (Hinkley); Vermilion Co. (Marsh). 
Gastrodonta intertexta Binney. 

White Co. (Hinkley); Vermilion Co. (Marsh). 

Gastrodonta demissa Binney. 

Northern Illinois (Calkins); Cook (Jo. (Higley); Du Bois, 
Washington Co. (Hinkley). 

Gastrodonta gularis Say. 

Northern Illinois (Calkins). 

Gastrodonta interna Say. 

Macoupin Co. (Marsh). 

Family LIMAOIDAL 
Genus Limax Linne. 

Umax maximus Linne. 

Chicago, greenhouses in Lincoln Park (Baker). 

Limax Harms Linne. 

Chicago, greenhouses in Lincoln Park (Baker). 

Genus Agriolimax Morch. 

Agriolimax campestris Binney. 

Cook Go. (Baker, Lyon); Mercer Co. (Marsh); Urbana, Cham¬ 
paign Go.; Normal, McLean Go.; Havana, Mason Go. (State Lab¬ 
oratory). 

Agriolimax agrestis Linne. 

Mercer Go. (Marsh). 

Family PHILOMYOIDAC, 

Genus Philomyodb (Raflnesque) Ferussac. "* 

Philomycus carolinensis Bose. 

Oook Go. (Baker); Union Co. (Lyon); Mercer Go. (Marsh); 
Bernadotte, Spoon River, Fulton Go.; White Heath, Champaign 
Go.; Golconda, Pope Go.; Anna, Union Go.; Savanna, Carroll 
Go. (State Laboratory). 
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Family ENDODONTICS. 

Subfamily ENDODONTIN/B. 

Genus PyRAMimiLA Fitzinger. 

Subgenus Patula Held. 

Pyramidula alternata 8ay( = var. mordax of authors, not of Shuttle- 
worth). 

Oregon, Ogle Go. (Baker); Cook Oo. (Baker, Higley, Lyon); 
Northern Illinois (Galkins); La Salle Oo. (Calkins, Huett); 
.Toliet, Will Go. (Ferriss, Handwork); Winnebago and Wil¬ 
liamson counties (Hinkley); Albion, Edwards Go. (Hodgson); 
Union Go. (Lyon); Mercer Go. (Marsh); Elgin, Kano Oo.; Al¬ 
gonquin, McHenry Co.; Athens, Menard Oo. (Nason); Spoon 
River, Fulton Go. (Strode); Southern Illinois (Ulffers); Fulton 
Go. (Wolf); Du Page Go.; Grand.Tower, Jackson Oo. (Wood¬ 
ruff); Normal, McLean Go.; Peoria, Peoria Oo.; Bernadotte, 
Fulton Oo.; Bloomington, McLean Oo.; Panola, Woodford Oo.; 
Towanda, McLean Oo. (State Laboratory). 

Pyramidula solitaria Say. 

Northern Illinois (Galkins); La Salle Oo. (Calkins, Huett); 
Joliet, Will Oo. (Ferriss, Handwerk); Cook Co. (Higley); Du 
BoiB, Washington Oo. (Hinkley); Will Oo. (Marsh); Macon Oo. 
(Nason); Fulton Oo. (Wolf). 

Subgenus Oonyodiscus Fitzinger. 

Pyramidula striatella Anthony. 

Gook Go. (Baker, Higley, Jensen); Northern Illinois (Galk¬ 
ins) ; La Salle Oo. (Calkins, Huett); Peoria Oo.(Chamberlain); 
Stark Go. (Ohase).; Joliet, Will Oo. (Ferriss, Handwerk); Mer¬ 
cer Oo. (Marsh); Elgin, Kane Oo.; Algonquin, McHenry Oo. 
(Nason); Fulton Oo. (Wolf). 

Pyramidula perspectiva Say. 

Northern Illinois; La Salle Oo. (Calkins); Southern Illinois 
(Hinkley); Union Oo. (Lyon); Mercer Oo. (Marsh); Brown Oo. 
(Nason); Canton, Fulton Oo. (Nason, Wolf); Southern Illinois 
(Ulffers); Grand Tower, Jaokson Oo. (Woodruff); Cairo, Alex¬ 
ander Oo. (State Laboratory). 
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Genus Hklicomscus Morse. 

Helieodisoua Uneatus Say. 

Oregon, Ogle Oo. (Baker); Cook Co. (Baker, Higley, Jensen, 
Lyon, Nason, Woodruff); Cook Oo.; Northern Illinois (Calkins); 
La Salle Co. (Calkins, Hnett); La Salle Co.; Joliet, Will Co. 
(Ferriss); Winnebago and Washington counties (Hinkley); 
Mercer Co. (Marsh); Elgin, Kane Co.; Algonquin, McHenry 
Oo.; Athens, Menard Co. (Nason); Fulton Oo. (Wolf)*; Havana, 
Mason Oo. (State Laboratory). 

Subfamily PUNCTIN/E. 

Genus Pusctum Morse. 

Punctum pygnmum Draparnaud. 

Joliet, Will Co.; Huntley, McHenry Co. (Ferriss); Joliet, 
Will Oo. (Handwerk); Du Bois, Washington Co. (Hinkley); 
Cook Co. (Jensen); Will Oo. (Marsh). 

Genus Sphyradium Charpentier. 

Sphyradium edentulum Draparnaud (= Vertigo simplex Gould). 
Eastern Illinois (Marsh); Canton, Fulton Co. (Nason, Wolf). 

*>Stmolrma fmeata Say is recorded by Wolf from Fulton County. Hehcodmus Uneatus 
is probably what was meant. (See Am. Journ. Conch.* VI., p. 27.) 
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Article VII.— On the Biology of the Sand Areas of Illinois. 
By Charles A. Hart and Henry Allan Gleason. 


Introduction. 

While located at Havana in connection with the work of 
the Illinois Biological Station on the Illinois River, the writer 
made a few trips to the tract of waste sandy land lying east of 
the city, locally known asthe Devil’s Hole. A novel fauna and 
flora were noted, but no systematic study of either was attempted 
until August, 1903, when a brief survey was made of this local¬ 
ity and of similar regions southeast and south of Havana in 
company with Mr. H. A. Gleason, of the Department of Botany 
at the University of Illinois, who studied the flora, the writer 
giving attention to the fauna, especially to the insect life. At 
the same season in the following year we made a second visit 
to these regions, and also examined the sandy tract lying north¬ 
east of Havana, between that city and Pekin, which culmi¬ 
nates in a remarkable barren area called the Devil’s Neck. 
The botanical results of these two trips are presented by 
Mr. Gleason as the second part of this joint article. In 1906 
I was enabled to make brief comparative examinations of these 
same regions in the early part of the season, and of similar sand 
areas in other parts of western Illinois in August and Septem¬ 
ber. In 1906 I paid a brief visit June 23 to the Illinois valley 
sand region, stopping off at Bishop, Ill.; and in August spent 
a few days studying the sandy reaches on the flats bordering 
Lake Michigan above Waukegan, Ill. Delays in going to press 
have enabled me to include herein some important data from 
the latter locality concerning species already on the list. The 
limited amount of time available for these visits enabled me 
merely to secure some knowledge of the abundant, varied, and 
largely unfamiliar insect fauna, and to develop a large crop of 
highly interesting biological problems for future investigation. 
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Part III. consists largely of some discussion of these prob¬ 
lems, followed by an annotated list of species which it is hoped 
may be an acceptable contribution to the knowledge of the in¬ 
sect life of Illinois. A comparison of these western Illinois 
areas with those of the northeastern part of the state is greatly 
to be desired, as the indications are that their biotas differ con¬ 
siderably, and are derived more or less from different geograph¬ 
ical sources. 

In addition to the faunal studies; I have given particular 
attention to the topography and remarkable glacial history— 
especially with regard to the origin of the sand areas and their 
fauna—of the Illinois River valley, nearly the entire length of 
which I have traversed at one time or another. These subjects 
are treated in Part I. as a preliminary to the biological studies. 

The map is adapted from Leverett ('99, PI. VI.); plates 
XXII. and XXIII. are from photographs belonging to the State 
Laboratory of Natural History; and the remaining plates are 
from photographs by Mr. Gleason. 

The authors are greatly indebted .toTrofessor S. A. Forbes, 
Director of the Illinois State Laboratory of Natural History, 
for his kindly interest and for the publication of this paper; 
and they desire to acknowledge gratefully the cordial hospi¬ 
tality and assistance of various citizens of Havana and vicinity.. 

C. A. Habt. 



Part I. Glacial Geology and General Characters of the Illi¬ 
nois Sand Areas, especially those of Western Illinois. By Charles 
A. Hart. 


Glacial Geology. 

Illinois as a land area has been subjected to at least two 
principal glacial invasions from the direction of Lake Michigan, 
the limits of these being roughly concentric with the lower end 
of this lake. Much of our knowledge of them is derived from 
the work of Leverett (’99), whose statements, supplemented 
by my personal observations, form the principal basis of this 
account. 

The earlier of these ice invasions, the Illinoian, apparently 
much more remote from the later one than this is from the 
present time, reached about as far west as the Mississippi 
River, and covered nearly all of Illinois except the northwest 
corner and the hill country in the extreme south. The later 
invasion, the Wisconsin, reached about half as far across the 
state. The heavy deposits of gravel, sand, and clay brought 
down by these ice-sheets have largely filled up and often en¬ 
tirely obliterated the previous lines of drainage. 

The contour of the rock surface beneath these deposits is 
very imperfectly known, and deserves specific investigation. 
Records of wells, borings, etc., show, however, that it is deeply 
carved by immense river valleys of which there are often no 
surface indications whatever. The great depth of these val¬ 
leys, usually about one hundred feet below present river levels, 
does not necessarily indicate a subsidence of this part of the 
earth* but merely the undisturbed action of water for a vast 
period of time, or of a greater volume for a lesser period, deep¬ 
ening them to a low gradient nearing base-level, after which 
the energy of the stream was mostly occupied in widening 
them. 

The Mississippi from Keokuk down and the Illinois below 
the bend at Hennepin are still in ancient preglacial valleys, 
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and apparently the entire area of Mason connty lies within the 
boundaries of the latter valley. The highest known point of 
its rock surface is lower than that of any other county in Illi¬ 
nois, and fifty feet below the present level of the river. Quite 
probably this county lies in a forking of the preglacial valley, 
an eastern fork being perhaps indicated by the drainage line 
now occupied by Sugar Creek and the lower ends of Salt Creek 
and the Sangamon River, the two latter sections being in a pre¬ 
glacial valley at least four miles wide. Records of wells and coal 
shafts indicate great valleys beneath Bloomington and Cham¬ 
paign, and another valley leading south from Lake Michigan 
near the Indiana line, but at present it is impossible to trace 
these old drainage lines. 

In northwestern Illinois the Illinoian invasion evidently 
caused a radical readjustment of the river systems, turning 
them westward across adjacent divides into other valleys be¬ 
yond. (Leverett, ’99, PI. XII.) The buried northward exten¬ 
sion of the preglacial Illinois valley above Hennepin is appar¬ 
ently continuous with that of Rock River above Rockford. At a 
point just below this city the river now leaves its evident pregla¬ 
cial channel, turning westward along side lines of its preglacial 
tributaries, and is still cutting narrow passages across the rock 
of the intervening divides. A considerable section of the Mis¬ 
sissippi was temporarily crowded over some distance into Iowa, 
where it has left a fairly well-marked channel that has greatly 
modified the course of minor streams. It now leaves its great 
preglacial valley not far below Fulton, Ill., and runs south¬ 
west at right angles across the still evident lines of preglacial 
drainage, which' appear to be directed eastwardly and to con¬ 
verge in that direction. In the vicinity of Rock Island the 
flow of both the Mississippi and Rock rivers seems to be up¬ 
stream with regard to preglacial lines, in order to cross into an¬ 
other ancient valley at Muscatine. The probability that the pre¬ 
glacial Mississippi channel swings eastward beneath the pres¬ 
ent lower Rock River valley, and thence across to the bend 
of the Illinois, is confirmed by the remarkably low sag, espe¬ 
cially in rock levels, along this line. In that case, it must have 
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joined the Rock River somewhere in Bureau county, and the 
lower Illinois valley was then part of one of the main drain* 
age lines of the continent. The question naturally arises as to 
the effect of this former relation on geographical distribution. 
Apparently it had none, since the entire Illinois valley was 
subsequently covered by the Illinoian glaciation, at which time 
our river systems were shifted to about their present lines. 

The exact rock limits of the preglacial Illinois valley are 
but imperfectly known. Apparently in obedience to the gen¬ 
eral law of the westward shift of southward-flowing streams, 
the present river flood-plain from Peoria down (PI. V.) follows 
the west border of the immense valley, never very far from the 
west bluff, which has a rock core throughout, and exhibits 
practically all the few rock exposures of the lower valley. Be¬ 
low Meredosia the valley is excavated in limestone strata and 
is comparatively narrow, usually three or four miles wide, nar¬ 
rowing to a minimum of two and a half miles. From Meredo¬ 
sia up to Beardstown (fifteen miles) it widens out to six miles 
or more. Above Beardstown the general rock surface was ap¬ 
parently rather low originally and composed of softer strata,, 
and the valley is enormously expanded. The low east bluff is 
completely ooncealed by subsequent deposits, yet from the 
Sangamon to the Mackinaw the original valley is probably not 
far from twenty miles wide. Above Peoria the limits of the 
rock valley are largely undetermined, forreasons given further 
on. 

The deposits of the Illinoian glaciation are not very deep. 
The water action seems to have been moderate, and the sur¬ 
face sand deposits caused by it in Illinois are of little conse¬ 
quence. The larger preglacial valleys, although usually filled 
with these deposits to a depth of about one hundred feet, are 
as a rule still traceable, and are usually reoccupied by the main 
streams, although slight deflections ate not uncommon. The 
terminal ridges pushed up by the ice in this period are now 
discontinuous, fragmentary, or entirely wanting, although 
often still prominent and massive. Probably the greater part 



of the deposits which now lie between the Illinois valley bluffs 
over the ancient rock bed are due to the Illinoian glaciation. 

The next ice invasion, probably the Iowan, came from the 
northwest, and to this stage have been assigned deposits in 
Illinois in the vicinity of the lower Rock River watershed. It 
seems to have had no marked effect in our state. 

Long ages after the close of the Illinoian period, came an 
event which profoundly affected the future of Illinois, and 
caused, among other things, the sand deposits studied by us. 
The Wisconsin glacial invasion was not so extensive as the 
Illinoian, but it is characterized by voluminous deposits, deeply 
covering and almost entirely obliterating the previous surface 
contours; by large and continuous ridges thrown up along the 
terminal lines and during the. successive stages of its retreat; 
and by abundant and powerful water action. Upon or near 
the terminal ridges in Illinois are the cities of Princeton, 
Peoria, Pekin, Atlanta, Clinton, Shelby ville, Mattoon, and 
Charleston. 

A later substage of less extent but even greater intensity 
was that called the Bloomington, whose terminal ridges branch 
off eastward near Peoria, and pass under Bloomington and Gib¬ 
son City, and to the north of Danville, Ill., and Covington, Ind. 
The enormous outwash of sand and gravel has left more or less 
of its deposits in all the valleys leading away from these ridges. 
The west side of the rock valley above Peoria was covered by 
the terminal ridge to a height, near Peoria, of about 860 feet 
above the present river, making a total depth of about 460 feet 
of glacial deposits upon the bottom of the ancient rock valley. 

The Illinois, clogged with more than it could carry, filled 
its bed with sediment to a depth of about 170 feet above pres¬ 
ent levels at Peoria within the gap in the terminal ridges, and 
spread out in a vast detrital fan bver the great expansion of 
the valley below, with a comparatively rapid gradient of de¬ 
scent. At the mouth of the Sangamon the filling reached 
about 76 feet above present levels; and at the river’s mouth, 
about 50 feet. As the ice retreated and the water cleared, 
nearly all of this vast deposit was swept out of the valley, leav- 
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ing only a worked-over sandy surface, and, along the valley 
margins, occasional gravel terraces. 

The re-excavated expansion below Peoria is now about 
twenty miles wide between Pekin and Havana, narrowing 
gradually below Havana to about twelve miles near the mouth 
of the Sangamon, and to seven miles at Beardstown, then 
widening to about twelve miles in western Cass county. At 
this point the expansion suddenly narrows, and the valley, now 
in Mississippian limestones, assumes a fairly uniform width of 
three or four miles. The eastern border of the expansion is in¬ 
dicated by a low bluff, often obscured by subsequent wind ac¬ 
tion. Teheran, Mason county, lies at the foot of this bluff. 

After the ice had retreated from Illinois but still occupied 
the lower lake-region and St. Lawrence valley, the upper lakes 
discharged for a time over the low divide at Chicago, along 
present drainage lines, the valley in this stage of its history be¬ 
ing called the Chicago Outlet. The clear and abundant flow ex¬ 
cavated the present river flood-plain along the western side of the 
valley to a depth of fifty to seventy feet below the glacial flood- 
plain, about thirty feet below its present level. It also spread 
out to some extent over the glacial flood-plain. Peoria Lake 
was scooped out in the comparatively narrow opening through 
the terminal Wisconsin ridges. Leverett (’99, PI. VI.) has in¬ 
dicated the existence at this time of an eastern channel below 
Pekin, occupying a depression now approximately followed by 
the line of the Chicago, Peoria and St. Louis railway from the 
Mackinaw River below Pekin to Havana. The Mackinaw enters 
this depression about ten miles south of Pekin, and, turning 
abruptly northward, reaches the Illinois by way of the upper * 
end of the channel. Quiver Creek enters it near Forest City, 
and follows it down to the Illinois. The railroad runs along 
the eastern side of the ancient island included between the two 
channels. The topography along this line has probably been 
altered to a considerable extent by wind action upon the loose 
surface deposits since the formation of the eastern channel. 
With the establishment of the St. Lawrence drainage the Illi¬ 
nois assumed its present size and position. The lessened flow 
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in this river, and probably in the Mississippi also, has resulted 
in a slight and gradual filling, in the Illinois River amounting 
now to twenty-five or thirty feet. 

Topography. 

The present lower Illinois River is an inconsiderable stream, 
normally six hundred to one thousand feet wide, flowing in a 
belt of very low bottom-land extensively occupied by large 
swamps, sloughs, and lakes. (PI. V., VI.) This bottom-land 
is usually two to four miles in width, narrowest where it passes 
through the Wisconsin terminal ridges near Peoria and in the 
narrower part of the valley towards the mouth. Its naturally 
slow current is still further reduced by the series of govern¬ 
ment dams, permitting a deposit of soft mud over nearly the en¬ 
tire under-water surface. A few expansions occur, such as Pe¬ 
oria Labe and Havana Lake, respectively a mile and a half-mile 
wide, but these are shallow, and the river is gradually filling 
them up and building an enclosed channel down through them. 
On the other hand, the bottom-lands, although below normal 
levels for a stream of this size, are so extensive that their gen¬ 
eral filling up would require a comparatively long period- of 
time. Doubtless under present conditions of the watershed the 
river is depositing silt vastly more rapidly than it did before 
the original prairies were broken up and drained for cultiva¬ 
tion. 

The remaining spaces between this modern flood-plain and 
the upland bluffs are occupied by the glacial flood-plain or 
“ second bottom,” thirty to fifty feetabove the river and twenty 
to forty feet above the lower flood-plain. (PI. VII.) That 
portion of this glacial flood-plain which occqpies the great ex¬ 
pansion of the central part of the lower valley contains the 
principal sand deposits of the valley, and has been especially! 
studied by us. This lies entirely between the distant low east¬ 
ern bluffs and the present flood-plain, which closely follows 
the west bluff. It is about seventy-five miles long, extending 
from the morainic border below Peoria to the vicinity of Mere* 
dosia, Morgan county. It occupies the southwest part of Taze-. 
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well county and extends across nearly the whole of Mason 
county to the Sangamon, with a maximum width of eighteen 
miles near the upper end, narrowing southward to about ten 
miles. The lower part—that below the Sangamon—forms a 
minor expansion of about half this width in western Cass 
county and the northwestern corner of Morgan county. 

The total area is approximately seven hundred square 
miles. Except for light superficial deposits its substance is 
largely sand, which usually reaches to considerable depths. 
The surface exhibits broad level areas capped by a shallow but 
rich soil, many of which were originally wet or swampy, but 
are now drained and cultivated. These alternate with large 
areas of surface sand—the great sand-bars of the glacial river— 
drifted by long-continued wind action into irregular, undulat¬ 
ing dunes, often barren and desolate, which have traveled 
northeastward with the prevailing winds. Frequently these 
dunes form long ridges parallel to the general direction of the 
valley. Even the bordering uplands are frequently capped with 
small sand-duifes and ridges which presumably came from the 
adjacent valley-margin. In drifting with the wind these sand 
masses have of course overridden to some extent the soil of the 
level areas, but were probably originally continuous with the 
underlying sands. 


THS SURFACE SANDS. 

The surface sand begins at the north with a few narrow 
strips along the river near Pekin, above the mouth of the 
Mackinaw. Below this river the sand-coyered area is quite, 
large. Only an estimate can be given of its actual extent. 
The governmental Soil Survey (Bousteel, ’08) reports 22,976 
acres of it in southwestern Tazewell county, within a flood- 
plain area of about eighty square wiles, or 51,200 acres, The 
sand therefore occupies rather more than forty percent of the 
total flood-plain area in this county. This ratio is doubtless 
larger in Mason county, which has not yet been examined by 
the Soil Survey, but accepting it for the entire basin of seven 



hundred square miles, it would indicate 179,200 acres, or 280 
square miles, of sand. 

In an agricultural state like Illinois the economic aspect 
of such a body of sand becomes of importance. Farm land on 
the neighboring uplands is valued at $100 to $160 per acre, and 
yields good crops of corn and oats—the grains most generally 
cultivated. A considerable part of the sand area also yields 
excellent grain crops, but in these fields patches of more or less 
barren or worthless sand often occur. This land is in fact 
much better adapted to truck crops. Much of the sand is usable 
only for pasture, and in Mason county alone there are thousands 
of acres, assessed at a one-fifth valuation of one dollar per acre, 
which are not used for any purpose. In no other part of central 
or northern Illinois, except in the larger river-bottoms, are 
there such extensive tracts of waste land. 

The surface configuration, wind action on sand, plant-cov¬ 
ering, and similar details of this sand area, are described in con¬ 
nection with the biological studies which follow. 

» 

OTHER SAND AREAS. 

The remaining sand areas of Illinois are but imperfectly 
known to me as yet, but a brief statement concerning the 
principal ones seems desirable. 

The presence of sand in the soil is not sufficient to 
modify the character of the biota until it becomes so abundant 
as to affect the physical character of the surface and cause it 
to drift easily with the wind, when it is called blow-sand. 
When this point is reached, cultivation becomes difficult, and 
the land is usually left undisturbed even by pasturage. In ad¬ 
dition to the biotic change due directly to the excess of sand, 
the absence of cultivation favors the development of a rich and 
varied fauna aud flora. A large part of the areas usually 
mapped as sandy do not reach this extreme stage, and are con¬ 
sequently of less interest biologically. 

In the large sand area of the expanded middle section of 
the lower Illinois valley, blow-sand is of frequent occurrence. 
The upper section, about fifty-five miles in length, lying with- 
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in the limits of the Wisconsin glaciation, includes but small 
areas of the glacial flood-plain, and these are not especially 
sandy, although it is stated (Leverett, ’99, p. 267) that there are 
some dunes capping the eastern bluff-line near the upper end. 
The lower section, extending from Meredosia to the mouth of 
the river, about sixty-five miles long, is also narrow, and al¬ 
though the strips of glacial flood-plain are often quite sandy, 
they are, so far as I know, destitute of blow-sand. 

In the Mississippi River valley also, well-developed sand 
areas of the same general character as the large Illinois River 
area are similarly present a little farther northward. Large 
tracts of sand lie on the sag over the supposed preglacial con¬ 
nection between the two rivers, and a similar very sandy glacial 
flood-plain extends interruptedly along the east side of the 
valley of the Mississippi, with small dunes capping some of the 
bordering uplands, from near Burlington, Iowa, up to the 
vicinity of Savanna, Ill. Blow-sand is known to be present, 
with all its attendant phenomena, in considerable quantities. 
The glacial flood-plain along this river is also quite sandy be¬ 
low Burlington over considerable distances, as far as the mouth 
of the Illinois, but so far as known without true blow-sand de¬ 
velopment. The blow-sand areas of these two rivers are ap¬ 
parently very similar also in organic life, and evidently should 
be grouped together. 

East of the Illinois River, along the Wisconsin morainic 
border, especially in eastern Illinois and in adjacent Indiana 
counties, there is considerable sandy outwash along the rivers, 
but no definite development of blow-sand is known to me. 
These sandy strips appear in the Sangamon valley near Niantic, 
along the Embarras in Cumberland and Jasper counties, and in 
the Wabash valley near Covington, Ind., and from Terre Haute, 
Ind., to the mouth of the river, the sand at Covington resulting 
from the Bloomington glacial substage. 

There is an important sand area in northeastern Illinois, 
with considerable development of blow-sand, derived from the 
glacial outwash and sand beaches of the upper Kankakee val- 



ley. It extends into northwestern Indiana, and is not far dis¬ 
tant from the dunes about the south end of Lake Michigan. It 
is probably similar to these in its plant and animal life, but 
differs definitely in this respect from the western Illinois areas, 
judging from published records of collections in the district. 



Part II. A Botanical Survey of the Illinois River Valley 
Sand Region .*— By Hbnry Allan Gleason. 

Introductory. 

The ecological study of sand-dune vegetation has in recent 
years attracted the attention of numerous American botanists, 
and many noteworthy contributions to it have been made. 
Dune vegetation is especially well adapted to ecological inves¬ 
tigation, since the changes in the physical factors of the envi¬ 
ronment are usually considerable, the component associations 
are sharply distinguished, physiographic processes go on with 
comparatively great rapidity, and the plant inhabitants show 
characteristic features in habit and structure. The vegetation 
of the dunes bordering Lake Michigan has been studied in de¬ 
tail by Cowles, while Rydberg, and Pound and Clements have 
described the sand-hills of Nebraska. Intermediate in position 
between these two regions lie the sand deposits now to be con¬ 
sidered, and it is hoped that the matter presented may be of 
some value, not only in the study of sand vegetation in general, 
but in extending a knowledge of the origin of the prairie flora 
and of the relation of the forest to the prairie. 

The field work upon which this study is based, was carried 
on during the summers of 1903 and 1904, mainly in the vicinity 
of Havana, Mason county. 

Eooloqioal Factors. 

The varying structure and distribution of vegetation are 
an expression of the various conditions to which it is subjected: . 
Any force or condition, present or past, which has in any way 
an effect upon vegetation may be termed an ecological factor. 
The use of this term is, however, more generally restricted to 

# Mr. Gleason’* manuscript for thl* paper was filed for publication early in 1006. 
It* appearance baa been retarded by inevitable delays in tbe completion of the con¬ 
tributions of Ur. Bart, it being the intention and desire of both the authors that their 
work should be published Jointly in a single paper.—8. A. F. 
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those forces or conditions which have or have had direct influ¬ 
ence, and among them may be mentioned the historical factors 
of migration, succession, and the like; the physical factors of 
water, temperature,and soil; and the biotic factors, including 
competition, layering, and others. The various factors are by 
no means independent, but each influences the others and is to 
some degree influenced by them. The biotic and historical 
factors are here mentioned either incidentally or under the head¬ 
ing of phytogeography, but the physical factors are in many 
cases so different from those normal to other parts of Illinois 
that they are discussed more in detail. 

The physical factors which aid in the control of the vege¬ 
tation of any area have been divided by Schimper (’98, p. 174) 
into two groups, climatic and edaphic. The climatic factors are 
temperature and rainfall, and they determine respectively the 
specific composition of the flora and the geueral character of 
the vegetation, whether forest, prairie, or desert. Similar 
climatic factors are operative over broad areas, and the changes 
from one type of climate to another are usually very gradual. 
Local variations in the vegetation are due to the physical or 
chemical composition of the soil, to its exposure to the sun, to 
the available supply of water, and to other such factors, desig¬ 
nated collectively by the term edaphic. Edaphic factors are 
always influenced by, and are sometimes the direct result of, 
the climate. They are also modified to a greater or less extent 
by the plant-covering, as will be shown later in the discussion 
of the plant associations. 

Although the.climate of the Illinois River valley sand region 
is in every essential respect like that of other parts of central 
and western Illinois, a strikingly different vegetation has been 
developed. Receiving the same amounts of heat, light, and 
rainfall, and exposed to the same winds, the differences in veg¬ 
etation are due in every case to the sand in its relation to wind, 
moisture, and available food supply. 

The designation Miami fine sand has been applied by the 
United States Bureau of Soils to the sand composing these 
extensive deposits along the Illinois River, and the following 
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description of it is taken from the report of this bureau on the 
soil survey of Tazewell county (Bonsteel, ’08). 

“The sand consists of partly rounded grains of quartz stained 
rusty yellow or orange by iron, and made slightly loamy by 
the presence of silt or clay. There is no distinction between 
soil and subsoil. Organic matter is very deficient, as is shown 
in the following table giving the mechanical analysis of a sam¬ 
ple of Miami fine sand from 7| miles west of Delavan, Tazewell 
county. 

“Organic matter, 0.58% Fine sand, .25-. 1 mm., 62.20% 

Grave), 2-1 mm., 0.10% Very fine sand,. l-.06mm., 0.24% 

Coarse sand, 1-.6 mm., 8.02% Silt, .06-.006 tom., 2.80% 

Medium sand,. 5-7.25 mm., 22.20% Olay, .005-.0001 mm., 2.42%” 

The soil in the depressions between the sand deposits, 
known as Miami loam, contains from 1.69% to 2.80% of organic 
matter, while other soils in the county contain as high as 4.69%. 

In every region where large quantities of sand are exposed, 
the wind plays an exceedingly important part in the ecology 
of the plant life. Inland it is by no means so active a factor 
as on or near the shores of large bodies of water, where its ve¬ 
locity is greater and the sand is less protected by a covering of 
vegetation. Sand blown by the wind may do considerable me¬ 
chanical injury to the leaves, young stems, and other succulent 
parts, but as the plants growing in the sand associations are 
usually adapted to it they are seldom much affected. Growing 
crops, however, are sometimes badly damaged. The native 
plant-covering is normally sufficient to prevent much blowing, 
but if it is any way destroyed, large excavations. called blow¬ 
outs are formed, which, as they increase in size, undermine and 
destroy most of the vegetation. The sand in these blowouts 
is so loose and easily disturbed by the wind that only a few 
species of plants are able to grow in it. The sand removed by 
the wind is deposited on the leeward side in a fan-shaped heap 
nearly or quite bare of vegetation (PI. XII., Pig. 2), or is 
blown on as a traveling dune. To protect themselves against 
this shifting of the sand, many plants are especially adapted 
as sand-binders, and effectually hold the sand in position. 
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Of far greater importance as an ecological factor is the sand 
in its relation to the water supply and, indirectly, to the sup*, 
ply of plant food. It is a known fact that coarse soils, such as 
sands, have a smaller capacity for water than fine soils, the 
water being held as a thin film surrounding the soil par¬ 
ticles, and surface-tension being less effective over large sur¬ 
faces than over small ones. The water capacity of soils, accord¬ 
ing to experiments by Schuebler and Wollny (Warming, ’96, 
p. 51), is least in quartz sand. Schimper (’98, p. 94) states that 
the water which loose sand can hold is but 18.7 percent of its 
own volume, while clay has a capacity of 40.9 percent. Exper¬ 
iments by the United States Bureau of soils (Whitney and 
Hosmer, ’97, pp. 14-17) on sandy soil in Alabama showed a 
water content varying from maxima of 11 percent and 14 per¬ 
cent after rains to minima as low as 1 percent and .6 percent 
during periods of drought. This is in marked contrast with 
the results of similar experiments on prairie sod in Kansas, 
where the water content varied from a maximum of 15 percent 
to a minimum of 7.4 percent, and on blue-grass land in Ken¬ 
tucky, where the average content was over 20 percent, and 
the line of drought, at which the vegetation began to suffer, 
was at 15 percent. The actual size of the particles composing 
these soils is not stated. Warming (l. c.) quotes Wollny as 
saying that the water capacity of quartz sand composed of 
particles 1-2 mm. in diameter is only one tenth that of sand 
with particles .01-07 mm. in diameter. N o data are as yet avail¬ 
able concerning the actual water capacity of the Miami fine 
sand in Illinois, but it must be much lower than. that of the 
other soil types of the district. 

The power of capillary action to lift water from lower 
levels is also less in coarse-grained than in fine-grained soils; 
and in fine sand, according to Ramann (Warming, !96, p. 50), 
water will rise only 40 centimeters, or about 16 inches, above 
the surface of the ground-water. In sand with grains from .25 
mm. to .1 mm. in diameter, such as constitutes 62 percent of 
the Miami fine sand in Mason county, water should rise by 
capillary attraction from 19 to 48 inches. It is evident that no ' 
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water could by this means be brought within reach of the 
smaller plants when the level of the ground-water is twenty, 
feet or more below the surface, as it is in Mason county. 

The water-retaining properties of the sand are also of im¬ 
portance to the vegetation. The effect of the percolation of 
rain water is the saturation of the upper layers of sand to a 
depth dependent upon the amount of rain. If the surface is 
dry or only partially saturated, that will first be brought to full 
saturation, and the surplus water will sink down to lower 
levels. None is removed by surface drainage, so that, aside 
from the small quantity remaining attached to plants and other 
objects, all the rainfall sinks at once into the sand. Evapora¬ 
tion from the surface removes large quantities of water, but ac¬ 
cording to results obtained by King (’04, p. 159) in North Caro¬ 
lina this is less from sand than from loams or clays. By the 
drying out of the upper few inches a mulch of loose sand is 
formed, which still further reduces evaporation. King found 
that eight ninths of the water which might be expected to 
evaporate is thus retained, and that during twenty-eight days 
in July and August, 1902, only .205 in. evaporated from the sur¬ 
face. The climate of central Illinois during the summer is not 
so different from that of North Carolina as to lead us to expect 
here any considerable variation from the above record. The 
moisture in the deeper layers of sand is thus effectually con¬ 
served. After a considerable period of drought, as in August, 
1894, when only .21 in. of rain had fallen in eighteen days, 
the sand at a depth of three inches was still moist enough 
to compact readily in the lingers. Thus, while the actual 
amount of water present is small, it is nevertheless constant, 
and it is a common statement of the farmers in Mason coun¬ 
ty that corn grown upon the sand is less susceptible to 
drought than that on the more fertile fields of loam. Accord¬ 
ing to Professor J. G. Mdsier, of the Illinois Agricultural Ex¬ 
periment Station, the “firing” of com on the sand is due to a 
deficiency of plant food and not to lack of water. Some inter¬ 
esting cases of other soil types, having similar but more marked 
powers of water conservation, are reported by Whitney (’98). 
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He describes soils in California which can mature crops with¬ 
out any rain during the growing season, and without irriga¬ 
tion. 

All the water held in the soil by capillary action is not 
available for plants, but the percentage which can be absorbed 
is greater in coarse-grained soils, like sand, than in those of 
finer texture. Experiments by Sachs showed that in a clay 
with a water capacity of 52.1 percent, only 44.1 percent could 
be used by a tobacco plant, leaving 8 percent of unavailable 
water; while in a sand with 20.8 percent water capacity, 19.8 
percent, very nearly the whole amount present, was available. 
These results are substantiated in the field, plants suffering 
from drought in some soils with 15 percent water, while in 
others, of more sandy nature, they are still healthy with a 
water content of less than 5 percent. 

In contrast with the foregoing data mention should be 
made of the experiments of Livingston and Jensen (’04), who 
have shown that the fertility of the soil is dependent on the 
size of the component particles, and that coarseness alone “can 
produce sterility in spite of a plentiful supply of water.” It is 
entirely possible, then, that the mere size of the sand particles 
may be an important ecological factor in the sand region along 
the Illinois River. 

But independently of the quantity of water present in the 
sand, the precipitation must have a marked bearing on the 
quantity and kind of available plant food. In all the sand re¬ 
gion, as before steted, there is no surface drainage. Water 
falling as rain sinks at onoe into the sand, and the excess is re¬ 
moved by underground drainage to the Illinois River, where it 
issues through countless springs along the east bank. After 
the heaviest rains, water may collect for a time in the blow¬ 
outs and interdunal depressions, but it soon sinks into the sand. 
By this rapid percolation through the upper layers of sand 
much of the soluble matter must be dissolved and carried down 
to the level of the ground-water, which in this region is never 
less than twenty feet below the surface (Leveretfc, ’96, p. 769; 
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’99, p. 688), and on the higher sand-hills is certainly much 
lower. It is here beyond the reach of all plants except the 
larger trees, and they, too, must be able to live in the poorer 
surface sand until their roots have penetrated nearly to the 
level of the ground-water. 

The importance of the relation of food supply to vegeta¬ 
tion has probably been greatly underestimated, while too much 
stress has been placed on the water supply and the physical 
condition of the soil. Whitney and Cameron (’08) have even 
declared that all ordinary soils contain plant food sufficient for 
the growth of crops, and this may well be so in a soil contain 
ing relatively large amounts of calcium, potassium, magnesium, 
and phosphorus, even though little may be available at any 
one time; but in a sand composed in very large proportion of 
silica, the leaching action of the rainfall must ultimately tend 
toward the exhaustion of the plant food, leaving a residue of 
silica and other insoluble substances. Such has been found the 
case in various places. Livingston (’05, p. 26) has remarked 
upon the low content of soluble salts in some sands in north¬ 
ern Michigan. Graebner (’01, p. 64) has discussed the leaching, 
action of rain on the sandy soils in Germany, and decides that 
the formation of heaths there is due in great part to the insuffi¬ 
cient supply of plant food. No full determinations of the solu¬ 
ble matter in the Miami fine sand have as yet been made, but, 
according to Professor Mosier, this sand is deficient in plant 
food of all kinds. The relative height of plants growing in 
Mason county on sand and on loam soils, certainly indicates a 
scarcity of plant food in the former. Indian corn tassels on 
the sand at a height of three to four feet; Monarda punctata is 
usually little over a foot high; and many other species are con¬ 
spicuously below the size reached in the neighboring woods 
and on the prairies. 

Unfortunately none of the foregoing theories has been 
tested by actual experiment on sand plants in the region un¬ 
der discussion, and until more definite knowledge is available, 
one can only believe that in general the supply of food matter 
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and the physical properties of the sand, including the size of 
the particles and to some extent the water content, are both 
of importance, and by their combined effect determine the pe¬ 
culiar type of vegetation. Direct observation alone, however, 
is sufficient to show that the water supply on the dunes is rea¬ 
sonably constant, and the plants owe their xerophytic habit to 
the rapid loss of water by transpiration, and not to a deficient 
soil content. 

The climate in these sand regions is of course similar to 
that of the surrounding parts of the state, and has no direct in¬ 
fluence in causing the marked differences in vegetation. Nev¬ 
ertheless, temperature is of importance in determining the flora 
of any region, and the mixed prairie and forest type of vegeta¬ 
tion of central and northern Illinois is to some extent the result 
of the seasonal distribution of rainfall. For these reasons, as 
well as to show the general climatic conditions of the area un¬ 
der discussion, tables showing the precipitation and tempera¬ 
ture are included. The data are taken from Hosier’s “Climate 
of Illinois”, and are given for Havana so far as observations at 
that place are available. The records are also given for Peoria 
and Springfield, Illinois, and for Keokuk, Iowa, three cities 
forming a triangle, with Havana and the sand region in its 
approximate center. It should be noted that the temperature 
readings are taken under the regular shelters used by the U. S. 
Weather Bureau, and consequently do not represent the de¬ 
gree of heat to which plants are normally subjected. 


Monthly and Annual Mian Tkkpkkatubx. 


Station 

a 

i 

s’ 

a 

i 

fr 

a 

J 

t 

i 

i 

t 

i 

j 

i 

Havana.... 
Keokuk... 
Peoria .... 
Springfield 

27.8 

24.7 

24.6 

26.4 

27.7 

24.0 

27.3 

26.4 

39.9 

37.5 

38.7 

39.2 

53.4 

52.5 
53.4 
53.4 

63.8 

59.9 
63.6 
63.1 

74.2 
72.4 

74.3 
72.0 

i 

4*1 

m 

75.9 

74.6 

74.8 

73.9 

69.0 

66.7 

67.8 

66.8 

57.8 

55.0 

54.4 

56.7 

B 

81.5 

26.4 

80.7 

32.0 

53.3 

50.9 

50.8 

52.5 


The average annual range of temperature in the central 
district of Illinois is 109°, while the extreme range is 140°,from 
— 28° in January, 1884, to 112° in July* 1901. The average 
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range m summer is 50°, but no data are available showing the 
, V J The average date in the central district for the 

last killing frost in spring is April 21, and for the first in au- 
tutnn, October 10, thus including a growing season of 172 days. 

M&AN Monthly ani> Annual Rainfall. 


Station 

1 

1 

Mar. 

< 

i 

June | 

c 

i 

Sept | 

Oct. 

i 

Dea 

j 

Havana... 
Keokuk... 

Peoria. 

Springfield 

2.21 

1.72 

1.73 
2.26 

2.17 

1.64 

1.93 

3.16 

3.06 

2.30 

2.61 

3.03 

3.07 

3.18 

3.01 

3.22 

3.75 
4.41 
8.80 

4.76 

3.23 

4.37 

4.01 

4.45 

3.81 

4.33 

3.44 

2.64 

3.08 
3.06 
2 88 
2.67 

3.44 

3.68 

3.57 

3.56 

1.19 

2.66 

2.26 

2.67 

2.18 

1.08 

2.68 

2.04 

1.89 

1.63 

2.21 

2.43 

33.08 

34.06 

33.98 

36.69 


The amount of rainfall in this same district during the 
growing season, assuming that to be from April to September 
inclusive, is at Springfield 60.8 percent, at Havana 61.6 percent, 
at Peoria 68.6 percent, and at Keokuk 66.0 percent. At Cairo, 
at the extreme southern end of the state, only 48.4 percent of 
the total rainfall occurs during this period. There is thus seen 
in central Illinois a resemblance, increasing toward the west, 
to the type of rainfall found on the western prairies, where as 
much as 80 percent of the total falls during the growing season. 
This unequal seasonal distribution is an important factor in 
determining the prairie type of vegetation in the West, and is 
certainly not without some influence in directing the eastward 
migration of the prairie flora. 

The Plant Associations. 

The plant associations occurring in this region belong to 
both of the prevailing types of vegetation in the state, the for¬ 
est and the prairie. They may be classified as follows: 

I. The prairie formation. 

1. The bunch-grass association. 

2. The blow-sand association. 

8. The blowout association. 

II. The forest formation. 

4. The blaok-jaok oak association. 

It is difficult to estimate the relative areas occupied by the 
two formations, although the impression gained by traveling 
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across the country, by rail and on foot, is that the two are 
about equal in extent. 

THE BUNCH-GRASS ASSOCIATION. 

Through the prairie formation the bunch-grass association 
is the prevailing one, covering alike the level areas of sand and 
the dunes, and broken only by cultivated fields or by blowouts 
and blow-sand. The association derives its name from, and is 
characterized by, several species of grasses which grow in com¬ 
pact stools or bunches varying from a foot to two feet in diam¬ 
eter. They are not crowded so closely as to produce a sod, as in 
the typical Illinois prairies, but stand a little distance apart, 
thus making the bunch character prominent (PI. XVIII., Fig. 1). 
There is but little of the bunch-grass prairie remaining in its 
original state, most of it having been pastured with horses or 
cattle, which by their grazing have greatly changed the char¬ 
acter of the vegetation. Southeast of Bath there is a field 
which has apparently never been pastured (PI. VIII., IX.), and 
the following description of the original type of bunch-grass 
prairie is based on its character there and on small strips along 
the railroads. 

The principal grasses are Eragrostin trichodes, Stipa spartea, 
Panicum cognatum , and an undetermined species of Panicum. 
The first two species produce large loose bunches, one to two 
feet in diameter and almost as high, with the culms rising to a 
height of three to five feet. Panicum cognatum grows in dense 
flat bunches scarcely a foot high, exclusive of the widely spread¬ 
ing panicles, and the undetermined Panicum is even lower, with 
the basal leaves and culms almost prostrate. Tricuspis sesleri- 
oides, with loose bunches much like those of Eragrostis trichodes, 
is abundant in some places, especially near the edge of timber; 
Calamovilfa longifolia, with culms six feet high, occurs sparingly 
in patches ; and Eragrostis pectinacea, Bouteloua hirsute, Pani¬ 
cum virgatum, Paspalum setaceum, and Sporobolm cryptendrus 
also produce more or less well-developed bunches. Carex grav¬ 
ida and Cyperm Schweinitzii have tufts of basal leaves from 
which several culms arise, and may also be grouped with the 
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hunch-formers. Three other grasses, Syntheriama Jiliformia, 
Aristida tuberculosa, and Cenchrua trihuloides, and two sedges, 
Cyperus Bushii and C. Jiliculmis , are abundant, but do not form 
bunches. 

The distribution of the remaining members of the associa¬ 
tion, about fifty in number, is very irregular, and a group of 
representative species can not be chosen from them. Rosa hu- 
mulis, Solidago mmonriensis, Amorpha canescens, Opuntia hnmi- 
fusa, Catlirrhoe triangulata, and Monarda punctata are the most 
conspicuous, but as the quantitative study of the plants shows, 
not so numerous as Teucriurn ranadense, or A mbrosiapsilostachyu. 
With the exception of Monarda punctata and the last two species, 
these grow in rather dense, rounded patches. The same is true 
to a lesser extent of almost every other species in this class, 
but since the individuals are smaller or less abundant, many 
other species may be included, or two or more patches, each 
with traceable outlines, may overlap. If the plants are at all 
conspicuous the overlapping is plainly seen, and in any case it 
is brought out by quantitative study of the area. This form of 
distribution is characteristic of associations where there are no 
progressive changes in any of the ecological factors, and conse¬ 
quently no zonal arrangement of the plants. Annuals with 
limited means of seed dispersal, and perennials spreading by 
rootstocks or runners, naturally grow in rounded patches un¬ 
der those conditions. It is evident, then, that while the bunch- 
grasses are representative, the other species, of merely local 
distribution, are to be considered as secondary members of the 
association. 

Table I. shows the distribution of the species in a piece of 
original bunch-grass prairie. The letters after each name here' 
and in subsequent tables, indicate the number of individuals, if 
any, in one quadrat of one hundred square feet, a signifying 1 
to 6; 6, 5-10; c, 10-25; d, 26-50; 50-100;/, 100-200; g, over 

200; and o, none. These counts were estimated for the most 
part, although care was taken to make actual counts at inter¬ 
vals in order to avoid so far as possible any serious errorsof ob¬ 
servation. The quadrats in this table, as well as in all the oth- 



160 


er tables, were side by side, in this instance extending in a strip 
110 feet long by 10 feet wide. Near the area covered by these 
quadrats, bat not included in them, were patches of Solidago 
missouriensis (c) and Rosa hutnilis (e) ; c and e, as above de¬ 
fined, indicating their respective numbers per quadrat. 

TABLK I. ORIGINAL BUNCH-GRASS PRAIRIB. 


Eragrostis trichodes 

d*d 

d 

d 

d 

d 

c 

c 

c 

c 

c 

Panicum cognatum 

c 

0 

c 

c 

d 

c 

d 

d 

d 

d 

e 

Panicum sp. 

0 

a 

b 

c 

a 

b 

b 

c 

c 

c 

b 

Ambrosia psilostachya 

e 

e 

e 

c 

d 

d 

e 

d 

c 

e 

c 

Teucrium canadense 

c 

b 

c 

e 

e 

e 

e 

e 

d 

d 

f 

Leptilon canadense 

c 

b 

0 

b 

e 

e 

c 

b 

c 

0 

b 

Monarda punctata 

a 

a 

a 

a 

a 

a 

b 

a 

0 

a 

b 

Cassia chamsecrista 

a 

a 

o 

a 

o 

a 

a 

a 

a 

o 

a 

Opuntia humifusa 

0 

0 

0 

0 

b 

a 

b 

c 

c 

c 

a 

Lespedeza capitata 

a 

0 

a 

0 

a 

0 

a 

0 

0 

0 

b 

Cyperus Scfrweinitzii 

a 

a 

0 

a 

0 

a 

b 

a 

o 

a 

o 

Crotonopsis linearis 

0 

a 

0 

a 

0 

0 

a 

o 

c 

c 

o 

Croton glandulosus 

0 

0 

0 

0 

a 

b 

0 

a 

a 

0 

o 

Commelina virginica 

0 

0 

0 

0 

0 

0 

a 

a 

o 

b 

a 

Aristida tuberculosa 

0 

0 

a 

a 

o 

0 

0 

0 

a 

o 

o 

Cyperus filiculmis 

0 

0 

0 

0 

0 

0 

0 

o 

a 

b 

a 

Froelichia campestris 

0 

a 

0 

0 

0 

0 

0 

0 

0 

0 

o 

CEnothera rhombipetala 

0 

0 

0 

0 

0 

0 

a 

0 

0 

0 

0 

Lactuca .canadensis 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a 

Chrysopsis camporum 

0 

0 

a 

0 

0 

0 

o 

0 

0 

0 

0 


In this instance it will be seen that Eragvostis trtchodes was 
the most prominent bunch-grass. That is not always so, but its 
place is frequently taken by other species. For example, near 
this survey was another tract of undisturbed bunch-grass com¬ 
posed of Carex gravida and the undetermined Panicum, with an 
abundance index of c and g, respectively, per quadrat. 


* See p. 169. 
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Grazing results in the destruction of the larger species of 
bunch-formers, leaving Panicum cognatum and the undeter¬ 
mined Panicum, Paspalum setaceum, and Bouteloua hirsuta as the 
predominant grasses. The other species, such as Eragrostis 
trichodes arid Stipa spartea, so prominent in the original vege- 


TABLK n. PASTURED BUHCH-GRASS. 
(Not. pastured for two years preceding count.) 


Bouteloua hirsuta 
Panicum cognatum 
Panicum sp. 

Paspalum setaceum 
Opuntia humifusa 
Leptilon canadense 
Ambrosia psilostachya 
Monarda punctata 
Oassia charaeecrista 
Petalostemon candidus 
Oarex gravida 
Eragrostis trichodes 
lonactis linariifolius 
Polygala verticil! ata 
Oyperus Schweinitzii 
Orotonopsis linearis 
Poa pratensis 
Polygonum tenue 
Oommolina virginica 
Oroton glandulosus 
Ohrysopsis camporum 
Liithospermum lioearifoliuta 
Oallirrhoe triangulata , , 
Phlox bifid*, 


a*fffedoocc 

ecaooooooo 


b c c b d d 
c a a b d b 
a c b c c b 
b b c o c g 
c b a b d e 
a c o a o a 
a a a o o a 
a b b a a a 
o b o o a b 
o o b c a a 
a a b b a a 


o d b o 
o a e f 
c b a a 
e e d b 
e f d c 
b c b c 
a b a o 
o o o o 
a o a o 
a a o o 
o o o o 


obaaaaoooo 
aaoaooooao 
cooooooac o 
ooaaooaooo 
coaooooooo 
aaoooooooo 
oooooooaoa 
ooooooooob 
oooooooaoo 
aooooooooo 
ooooooaooo 


tation, are present only rarely and in scattered bunches* The 


♦See p. 188. 
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four predominant species are all small, and produce low flat 
bunches, giving the association an appearance widely different 
from the original. The sedges, especially Oyperns Schweinitzii 
and Carex gravida still persist, almost as abundantly as before. 
Certain other species are much more abundant, such as Monar- 
da punctata , Cassia chamatcrista, and Opuntia humifusa , as well 
as the less important Polygonum feme, Crotonopsis glandulosa, 
and Poly gala vertinllata. Leptilon canadense and Ambrosia 
psilostachya are usually very abundant, but on account of their 
slender habit are not very conspicuous. Euphorbia Geyeri, more 
characteristic of blow-sand, is in some places common, and 
Chrysopsis ramporam, Froelkhia campestris, (Enothera rhombipet- 
ala, Croton glandulosas, Lespedeza capitata, Lithospermum line¬ 
ar if olium, and Gommelina virginica are well distributed, but 
seldom plentiful. 

Table II. shows the composition of the vegetation of a pas¬ 
tured bunch-grass prairie, which, however, has not been in pas¬ 
ture for two years preceding. The first quadrat is near the foot 
of a dune, and the survey ran up the dune, ending near its top. 

Table III. gives the results of a survey of a field which has 
been used for pasture for several years. The bunch-grass has 
been largely destroyed, and is replaced by Opuntia , Ambrosia, 
and Leptilon. 


THE BLOW-SAND ASSOCIATION. 

The bunch-grass prairie, while of a more or less permanent 
nature, is in no sense a climax association, but may be modified, 
through the action of certain physical factors on the one hand 
and of biotic factors on the other, along two definite and dis¬ 
tinct lines, culminating in two widely different plant associa¬ 
tions. In the first case the wind is the principal factor, and 
primarily through its influence the bunch-grass association is 
changed into blow-sand and blowout associations and ulti¬ 
mately into a prairie. In the second case, biotic factors are of 
chief importance, and the prairie is finally succeeded by the 
black-jack forest, representing an entirely distinct formation.. 

Wherever considerable bodies of sand occur, the wind 
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plays a prominent part in determining the physiography, caus¬ 
ing migrating dunes and blowouts, where the sand shifts so 
readily that it remains entirely without vegetation (PI. XII., 
Fig. 1), or is colonized only by those few species able to adapt 
themselves to the peculiar ecological conditions (PI. XIII.). 
Some resistance to the wind action is usually offered by the 
vegetation, so that the area occupied by the blow-sand is lim- 


TABLK III. PA8TCRRD BUN0H-GBAB8. 
(In pasture up to time of count.) 


Pasp&lura setaceum 

1 a* a 

a 

c 

a 

a 

c 

c 

c 

b 

Panicum cognatum 

0 

a 

c 

a 

a 

b 

0 

a 

0 

b 

Bouteloua hirsuta 

0 

a 

0 

0 

0 

b 

b 

0 

o 

O 

Opuntia humifusa 

b 

a 

c 

b 

b 

b 

b 

0 

0 

a 

Ambrosia psilostachya 

g 

f 

f 

e 

e 

f 

e 

b 

f 

f 

Leptilon canadense 

g 

f 

f 

a 

r 

d 

c 

0 

0 

o 

Monarda punctata 

a 

a 

c 

a 

b 

b 

a 

a 

b 

b 

Cassia charnoecrista 

a 

0 

a 

d 

b 

a 

a 

a 

a 

a 

(Knothera rhorabipetata 

a 

0 

a 

a 

a 

a 

0 

o 

a 

a 

Euphorbia Geyeri 

° 

0 

a 

a 

0 

a 

b 

c 

c 

a 

Oroton glandulosus 

0 

0 

a 

a 

a 

a 

a 

a 

a 

0 

Froelichia caropestris 

0 

0 

a 

a 

0 

0 

a 

0 

0 

a 

Oommelina virginica 

0 

a 

a 

0 

0 

0 

0 

a 

o 

0 

Ohrysopsis camporum 

0 

0 

a 

a 

0 

0 

0 

0 

0 

0 

Oyperus Schweinitzii 

0 

0 

a 

0 

0 

0 

0 

o 

0 

0 

Oenchrus tribuloides 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a 

Lespedeza capitata 

0 

0 

0 

0 

0 

0 

0 

a 

0 

0 


ited. In the present case the covering of bunch-grasses, with- 
their fibrous roots, and of such other sand-binding plants as 
the matlike Opuntia, or the dense clumps of Amorpha mnescens 
or Chryaopaia camporum, is very effectual. Blowing still takes 
place, as is shown by the slight excavations between the bunches 
On the hilltops (PI. XIV., Fig. 2), but it results merely in a gen¬ 
eral redistribution of the sand, the quantity removed being vir- 
180 . 
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tually balanced by that deposited, and the whole remaining 
approximately in a state of equilibrium. On the crests of the 
dunes, however, where the sand is more exposed to the wind 
and more is blown away than is deposited, the plants are fre¬ 
quently separated by shallow excavations, and may sometimes 
be uprooted entirely, thereby permitting the free action of the 
wind, and leading to the formation of a blowout. In fields 
that have been pastured, there is frequently a black crust an 
inch or so deep formed over the surface, probably by the decay 
of the grass and leaves trampled into the sand by cattle. In 
dry weather this crust is quite hard, and effectually checks the 
shifting of the sand. 

The resistance offered by the vegetation is, indeed, very 
effectual, and some old settlers say that there were no blowouts 
in the sand region in the middle of the last century, when set¬ 
tlements were first begun, but that they have all been formed 
since then. The report of the Illinois Geological Survey pub¬ 
lished in 1870 does not mention them, and it is improbable that 
such conspicuous blowouts as exist to-day could have escaped 
the attention of the State Geologist, who traveled over the 
country on horseback. There are, however, a few large fields of 
blowouts and blow-sand that have been in existence as long 
as the neighboring residents can remember, such as the Devil’s 
Neck (P.l. XII., Fig. 1; XIV., Fig. 1), north of Topeka, where a 
field of about eighty acres is entirely covered with blow-sand. 

Plowing is generally believed to be the cause of the forma¬ 
tion of blowouts, the natural vegetation being thus destroyed, 
and the sand left exposed to the winds of winter and spring 
after the cultivated crops are removed. All of the Miami loam 
between the sand deposits is under cultivation, and the fre¬ 
quent efforts of the farmers to extend their fields upon the dunes 
have often led to disastrous results. Adjacent fields of fertile 
soil are known to have been ruined in that way (PI. XI.), and 
at present most farmers let the sand stand unused, or use it for 
pasture only. It is also said that cattle may destroy the veg¬ 
etation, and that blowouts may be started in this way. 

When the protective covering of vegetation is once broken, 
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by whatever means, blowing proceeds rapidly, resulting in the 
saucer- or bowl-shaped excavations known as blowouts (PI.VIII., 
IX., XV.). Their depth may finally be as great as the depth of 
the sand itself, and their aroa is sometimes several acres in ex¬ 
tent. Their sides usually have a gentle slope, but are some¬ 
times quite steep where the bunch-grass along the crest has 
restricted the blowing (PI. XIV., Fig. 2). The sand removed 
from the blowouts is piled up on the leeward side in a more or 
less fan-shaped heap, and this in turn is blown on by the wind 
as a traveling dune (PI. XII., Fig. 2). Blowouts may be par¬ 
tially or wholly refilled by sand, being thus transformed into 
level tracts (PI. XIII.), generally called blow-sand, and when 
these become large the individual blowouts lose their identity 
and the whole tract becomes a vast undulating surface of shift¬ 
ing sand. The limit of size is reached when the blowout be¬ 
comes so large that it no longer offers much resistance to the 
wind, or so deep that the wind does not have sufficient force to 
carry the sand from the bottom up over the sides, or when 
raoister layers of sand are reached which can not lie blown. 

In young blowouts, when the excavation is being carried 
on most rapidly, vegetation is very sparse, and the few species 
able to grow in such conditions constitute the typical blow- 
sand association. They are mostly plants with a short period 
of development, which may mature before the shifting of the 
sand has undermined their root-system, and they frequently 
possess methods of seed distribution by which they are enabled 
to colonize rapidly on barren areas of sand. The most charac¬ 
teristic species are Ambrosia psilostachya, Cassia chamcecrista, 
Cenchrus tribuloides , Cycloloma atriplicifolium,CristatellaJamesii, 
and Aristida tuberculosa. Of these, Cassia and Cenchrus are the 
most abundant. Six to ten thousand plants of Cenchrus, none 
of them more than six inches high, sometimes grow on a single 
quadrat ten feet square, and a third of them produce seeds. 
Cassia prefers sand that is loose from blowing or that has been 
otherwise disturbed. Wagon tracks across the sand are quickly 
occupied by it, and are marked by long parallel lines of the 
plants, which are very conspicuous in the blooming season. 
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Cassia, however, can not grow upon such rapidly shifting sand 
as Cenchrus can, and both are surpassed in this by Cycloloma 
atriplicifolium. Cristatella Jamesii is absolutely confined to 
blow-sand (PI. XX., Fig. 1), and disappears when the blowing 
is stopped. 

Numerous other species may occur, such as Croton glandu- 
losus, Euphorbia Geyeri, Ambrosia psilostachya, Sporobolus cryp- 
tandrus, Molluyo veiiicillata, and Acerates viridiflora. Others, 
less abundant, are usually relics of the bunch-grass association, 
the original occupant of the territory, which have persisted 
because their sand-binding adaptations have prevented their 
being undermined and blown away. 

Blowouts of any age may be filled up and converted into 
level stretches of blow-sand, covered with the blow-sand asso¬ 
ciation already described, but with more Cycloloma and less 
Cassia in the older ones. The vegetation is always sparse, and 
the blowing of the sand during the fall and winter is sufficient 
to prevent the perennials of the bunch-grass association from 
gaining a foothold. Over wide stretches of blow-sand there is 
frequently absolutely no vegetation, while on others there is 
nothing but Cycloloma, Ambrosia, Cassia, and Cenchrus. 

Counts in a developing blowout and in a few typical areas 
of blow-sand are here given. 


TABLB IV. SMALL BLOWOUT. 


Cassia cbammcrista 
Ambrosia psilostachya 
Cenchrus tribuloides 
Cristatella Jamesii 
Froelichia campestris 
Euphorbia Geyeri 
Lithospermum linearifolium 
Cyperus Schweinitsii 
Cycloloma atriplicifolium 
Monarda punctata 
* 5e« p. 189. 


f*f e d d d 
e e e d d f 
e e d e d g 
o a b c c e 
o a o a a a 
o boo c b 
-o c b b b o 
o o b o b o 
o o o o a a 
a o o a o o 
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TABLE V. BLOW-SARD. 


Oycloloma atriplicifolium 
Cassia chammcrista 
Euphorbia Geyeri 
Oenchrus tribuloides 
Oomtnelina virginica 


d*d c c c 
a o h o o 
o a o a a 

b o o o o 
o a o o o 


TABLE VI. BLOW-SARD. 


Cassia chamsecrista 

g*f b o o 

Ambrosia psilostachya 

e e d o o 

Euphorbia Geyeri 

c d b o o 

Oomtnelina virginica 

a a o a o 

Oenchrus tribuloides 

e a o o o 

Croton glandulosus 

a o o o o 

Oristatella Jamesii 

a o o o o 

TABLE Vn. BLOW-SAND. 

Oycloloma atriplicifolium 

f*f g a f 

Cassia chamsecrista 

o e g g f 

Ambrosia psilostachya 

f e e e c 

Oenchrus tribuloides 

o o o o a 


THB BLOWOUT ASSOCIATION. 

When the excavation of the blowout has proceeded so far 
that the maximum depth is reached, the blowout association 
is developed at the bottom, in response to the changed ecolog¬ 
ical conditions. These are (1) a slight protection from the 
wind, (2) a more stable substratum, and (8) a larger supply 
of soil moisture. The result is an association essentially meso- 
phytic in nature. Most of the members of the blow-sand asso¬ 
ciation, excepting Cychloma and CrixtaUlla, persist for a time, 

* $« p. 189. " 
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and numerous species of the bunch-grass may also spring up, 
but a new group of species appears, and by their predominance 
the aspect of the vegetation is entirely changed (PI. XV.). 

Among the first to appear is Stenophyllus capillar is, which 
grows in a carpet over the flat bottom of the blowout, but 
never extends up the sloping sides. Its growth soon results in 
the formation of a thin layer of black humus over the surface. 
Associated with it usually are large clumps of Panicum virga- 
turn, and Sorghastrum avenaceum. These grasses are typical 
plants of damp blowouts and interdunal depressions, but re¬ 
tain their place even when the blowout is subsequently cov¬ 
ered by blow-sand. Andropogon furcatus , another grass com¬ 
mon on the black-soil prairies, is frequent, and with these her¬ 
baceous species are often associated a number of woody forms 
not found at all in the bunch-grass prairie or in the black-jack 
timber. These are Vitis vulpina, Menispermum canadense, Popu- 
lus delta ides (PI. IX.), and AcerNegundo (PI. XVII.). All of 
these have effective methods of seed dispersal, and are probably 
disseminated widely over the sand area, but are able to effect 
ecesis only in these more favorable conditions. The two vines 
scramble over the ground, but the trees grow rapidly and, like 
the grasses above mentioned, persist even when the blowout 
is refilled with sand. The past history and position of the blow¬ 
outs are frequently shown by a large cottonwood or box-elder 
tree, buried in sand to its lower branches. Two species of Cla- 
donia soon appear, and are active as soil formers. They are 
not restricted to the very wettest part, as is Stenophyllus , but 
extend out upon the naked sand, and also occur in shallower 
blowouts which have never reached a condition suitable for 
the sedge. Following the Cladonue are Antennarid sp. and He- 
lianthu8 occidentalis, and, a little later, such other species as 
Hieracium longipilum, Helianthus scaberrimus, Meibomia cam- 
densis, Lacimria scariosa, Memdenia atriplicifolia, and others 
common on the black-soil prairies, and the association is con¬ 
verted into prairie scarcely distinguishable, in vegetation at 
least (PI. XVII.), from the typical prairies of central Illinois. . 
A blowout succession is therefore as follows: 
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1. Cassia — Ambrosia—(■ycloloma (Blow-aand association) 

(2a f (blowout association) 

8. Cladonia—Antennaria ) /r ^ . . . J . 

4. Jlelianthus—Hieracinm \ < Prame ^eociation) 

It is in only a small proportion of the numerous blowouts 
that this succession is followed to the culmination in a prairie. 
In fact, only one was observed that had reached the stage num¬ 
bered 4. Probably not more than a tenth ever reach stage 2. 

Although the wind alone ^instrumental in the excavation 
of the blowouts, it has in generaT a leveling action. The sand 
removed from each blowout is distributed over a larger area 
than that from which it was taken, so that the tendency of the 
wind action is toward a level surface of sand. 

, Reversion to Ranch-grass. 

It has just been shown that in oertain cases the blow¬ 
out association may develop into one of the prairie associations. 
Similarly, if for any reason the blowing of the sand ceases, recol¬ 
onization is begun by the bunch-grass association. Naturally 
the species most active in this are those members of the bunch- 
grass association that are able to live on blow-sand, and partic¬ 
ularly the sand-binder Sporoholus eryptandrus (PI. XVIII., Fig. 
2). The bunch-grasses themselves are among the last to ap¬ 
pear, and their place is previously filled by Callirrhoe trianya- 
lata, Rhus aromatka , Chrysopsis camporum, and other sand-bind¬ 
ers, or sometimes even by the Kentu cky blue-grass, Poa pra- 
teusis. Two stages in the regenera tion of the bunch-grass are 
shown in the following tables. 

Even after the sand is completely fixed, the bunch-formin g 
grasses are much less abundant than in the normal association, 
their places being filled by Chrysopsis campormn, Opuntia humi- 
fusa, Callirrhoe triangulata , and Rhus aromatica. 

The blowouts may be fixed without first filling up with 
blow-sand, and in this case they are occupied directly by the 
species of the bunch-grass association, which extend down into 
it, and ultimately occupy it completely. The stools growing 
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near the crest of an active blowout are constantly being un¬ 
dermined, and slide down with the loose sand towards the bot¬ 
tom (PI. XVI.). They are not killed directly by this, but are 
frequently seen alive near the bottom, and in this way are di¬ 
rectly available in holding the sand. 

TABLE VIII. BLOW SABO. 

(Fixation just begun.) 


Sporobolis cryptandrus 
Ohrysopsis camporum 
Cassia chammcrista 
Ambrosia psilostachya 
Monarda punctata 
Euphorbia Geyeri 
Cyperus Bushii 
Paspalum setaceum 
Oommelina virginica 


d*d d c d 
d d c d d 
d c a c c 
c d c d d 
o o o a a 
d o o o o 
o o o o a 
o o a o o 
o o o o a 


TABLE IX. BLOW-SANO. 
(Nearly fixed.) 


8porobolu8 cryptandrus 
Chrysopsis camporum 
Lespedeza capitata 
Ambrosia psilostachya 
Oyperus Schweinitzii 
Monarda punctata 
Paspalum setaceum 
Aristida tuberculosa 
Croton glandulo8us 
Leptilon canadense 


e*e d d e 
d c c d d 
c c c b a 
b c c b o 
o a a a b 
o a a a a 
o o a o o 
o o o b b 
a o o o o 
o a o o o 


But one other result of the movement of the sand remains 
to be considered, and that is the effect of the blow-sand on the 


* See p. 169. 
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vegetation which it covers. Small trees are usually killed, but 
larger ones will withstand burying to a considerable depth. 
Frequently the only sign indicating the former position of a 
blowout is a cottonwood tree (PI. IX.) buried to its lower 
limbs, but still alive. Walnut, butternut (PI. X.), box-elder,, 
and hackberry have also been observed partially buried in the 
same manner. The vegetation of the front of a dune which 
has reached such a grove (PI. XX., Fig. 2) is quite different 
from that of a dune advancing in the open. The sand, shaded 
and protected from evaporation, is much moister in the upper 
layers, and the face of the dune is at a steeper slope. The her¬ 
baceous vegetation is sparse, probably because of the weak 
light, since in the sunnier spots the individual plants are more 
numerous. The principal species are Solatium nigrum , Euphor- 
bin heterophylla , S icy os angulatus, Clematis Simsii,Parthenocissus 
quinquefo/ia, Mcnispermam canadense, llibes missouriense, Alfio- 
nia nyctayinea, Vitis ripuria, Campanula americana, and Urtiros¬ 
trum dimricat.um. The same species occur in the valleys of the 
Miami loam below. Near the top various photophile forms, 
such as Cenchrus tribuloides, Monarda punctata , and Asclepius 
syriaca, appear in great abundance. The three first-mentioned 
species are evidently pronounced mesophytes, as specimens 
wilt very rapidly when pulled. Nevertheless, the Solatium is 
finely pubescent, while the usual mesophytic form in loamy 
soil is nearly always glabrous. 

To summarize the preceding statements concerning the 
development of plant associations from the bunch-grass, the 
action of the wind may lead to the development of the blow- 
sand and the blowout associations, but either of them may 
normally revert to the bunch-grass association unless the blow¬ 
out excavation has continued until most of the sand is removed, 
when a normal black-soil prairie ensues. 

THIB BLACK-JACK ASSOCIATION. 

Throughout the central part of the state the prairie repre¬ 
sents the most primitive plant formation. It has been shown 
that in the sand region,—and the same holds true throughout 
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central Illinois,--'variations in local conditions may produce 
minor changes in the plant-covering, but that the resulting sub¬ 
sidiary associations revert in every case to the typical bunch- 
grass prairie. The great extent of the prairie formation, the 
Aggressiveness with which it displaces the minor associations 
within it, and the resistance which it ofEers to the encroach¬ 
ments of the forest, characterize it as a temporary climax type 
of vegetation. That the prairie of Illinois is, however, being 
rapidly displaced by the forest is no longer a matter of doubt. 
Cowles (’01) has shown that for the Chicago district the cul¬ 
minating, or climax, type of tegetation is the mesophytic forest. 
While a similar mesophile association is the climax for the 
central part of the state, the intermediate stages here may be 
very different on account of differences in the physiography or 
in the biotic environment. 

In the typical Illinois prairies the encroachment of the 
forest upon the prairie progresses along the drainage lines. The 
prairie soil always contains a sufficient amount of humus for 
the growth of many species of forest plants, and the succession 
of associations is hastened by the changes in soiland topogra¬ 
phy due to stream action. The more permanent supply of soil- 
moisture along the streams is a condition not found on the 
prairie, and this constitutes a weakness at the most critical 
point of its defense. In this sand region none of these favora¬ 
ble conditions is found. There is no humus in the sand, and 
there is no surface drainage, and consequently no erosion, no 
base-leveling, and no increased water supply,—all of which in 
other places so 'facilitate the extension of the forest. 

The first tree-growth that invades the sand prairies is a 
xerophytic association composed mainly of the black-jack oak, 
Quarutt marylandira, and usually known as black-jack timber 
(PI. XXI., Fig.l). The almost complete absence of water¬ 
courses prevents its extension in long belts paralleling streams, 
and, instead, it is found in large masses, with more or less 
rounded outlines, on the larger sand deposits, or in narrow 
strips following the dunes. It is limited entirely to the sa.nd, 
never invading the more fertile fields of Miami loam, nor en- 
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croaching upon the bottoms of the Illinois River. Besides the 
black-jack oak, which constitutes, by rough estimate, fifty per¬ 
cent of the forest, there is about thirty-five percent of black 
oak, (Jueirm m/utina, and fifteen percent of hickory, Hicoria, 
microcarpa. These three are the only arborescent species of the 
black-jack timber, and in some places but one of them ( Quernts 
marylandica) is present. The trees seldom exceed a foot in di¬ 
ameter, and they are generally very crooked, gnarly, and full 
of dead branches. The hickory is nearly always sterile, only 
the very largest trees producing fruit. The underbrush con¬ 
sists mainly of young trees of hickory and the two oaks, 
with occasional clumps of Rhus aromatica. Other shrubby 
species of less prominence occur, such as Aluorpliu canescms and 
Salijr tristis. Since the ecology of the black-jack association, 
at least during its early stages, differs from that of the original 
bunch-grass association only in the smaller amount of light re¬ 
ceived by its plants, the herbaceous and shrubby flora of the 
two are very similar. Of the species observed on the prairie, 
all but thirteen were also found in the black-jack forest. These 
were Spartina cymsuroides , Stipa spur tea, ('a/mu or it fa (any [folia, 
Stenophy/lus capillar is, Rapid as deltoides, Acer Negundo, Crista- 
tella Jamesii, Ropidus dilatata, Gleditsia triacanthos, LesquereUa 
spathu/ata, A cerates riridiftora, Hieraeium lonyipiluni, and Equi- 
setum robustum. This number would probald y be reduced by 
extended observation. The principal distinction between the 
two floras is the poorer quantitative development of the bunch- 
grasses in the black-jack association, and a corresponding in¬ 
crease in the representation of the other species. In the edge 
of the woods, which differs the least from the prairie both in 
age and in ecology, the bunch-grasses are well developed, and 
the majority of the species may be found. In the older and 
more densely shaded parts the bunch-forming species are Pan- 
icum coynatum, Tricuspis seslerioides , Eragrostis trichodes, Paspa- 
lum setaeeum, and Andropogon furcdtm, and the bunches are 
few and widely scattered. This difference in development in 
the two formations is probably due entirely to the amount of 
light. The remainder of the flora is characterized by the great- 
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er proportion of Callirrhoe trianyulata and Cracca Virginiana. 
The latter is extremely abundant, and grows in dense circular 
patches ten feet or more in diameter. Callirrhoe trianyulata is 
likewise abundant, and, although not forming dense patches 
like Cracca , displays its showy purple flowers in profusion, pro¬ 
ducing an effect rivaled only by the yellow beds of Cassia 
chamarrista on the prairies. Other prominent members of the 
flora are Opuntia hmnifusa , Alfionia nyctaginea, Cassia c lia in ti¬ 
er ista, Frodickia campestris, Meibomia sessilifolia, Helianthus 
occidental is, and Hel lanthanum tuajus, all of which are found also 
on the prairies. There are, however, a number of species which 
apparently do not occur beyond the forest. Most important 
among these are the following: 


Pleridium aquilinum 
Polygonum crista turn 
Talinum rugospermum 
Meibomia nudidora 
Meibomia paniculata 
/pomten pandurnta 
Naha), us aspcr 
Artemisia caudata 


Anychia canadensis 
Erysimum arkansanum 
Cassia niotitans 
Hypericum sp/uvrocarpum 
Lechea villosa 
Pentstemon hirsutus 
Galium pilosum 
Helianthus illinoensis 


The structure of the vegetation of the black-jack association 
is remarkably uniform, the only variations being due to differ¬ 
ences in the light intensity. In natural clearings there is a 
preponderance of Cracca virginiana, Helianthus occidentalis, and 
Rhus aromatica, while a few species of the bunch-grass associa¬ 
tion, such as C/issia chanuecrista, Ambrosia psilmtachya, and Afo- 
narda punctata, may be found with them. In the clearings 
Crotonopsis linearis is the prevailing form, associated with a 
number of other species. 

Tables X. to XII. give counts in the black-jack association. 

A tension zone, with intermediate ecological characters and 
a mixture of species is not developed between the black-jack 
association and the prairie. Its absence is an indication of the 
relatively slight ecological differences between the earlier 
stages of the black-jack and the mature prairie, but with the 
gradual development of the forest great changes occur. The 
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soil is still a pure sand, but since it is protected by the trees 
from the wind and from the light and heat of the sun, it does 
not dry out so rapidly. For the same reasons the atmospheric 
humidity is conserved, and the oxidization of organic matter 

TABLB X. BLACK-JACK ASSOCIATION. 
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Rhus aroinatica 

f 

0 

0 

0 

o 

g 

f 

o 

o 

e 

0 

0 

S 

0 

e 

a 

0 
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0 
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o 

0 

0 

o 

0 
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o 

0 
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0 
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C) 
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0 

o 
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Monarda punctata 
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a 

a 

0 

0 
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b 

0 

b 
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a 

0 

0 

0 

0 

Ambrosia psilostachya 

0 

0 

0 

0 

0 

0 

0 

0 

a 
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0 
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0 
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Leptilon canadense 

0 
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0 
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0 

0 

o 

o 

o 
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Asclepias tuberosa 

0 

0 

0 

0 

0 

0 

a 

0 

o 

0 

0 

o 

0 

0 

o 

0 

0 

Sporobolus cryptandrus 

0 

0 
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o 
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0 
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0 

o 

0 

0 

Cyperus filiculniis 

0 

0 
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0 
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a 
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Lespedeza capita ta 
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0 

0 

0 
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0 

0 

u 

0 

0 

0 

0 

a 

0 

0 

0 

0 

Panicum sp. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

C) 

0 

0 
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Other species: Chryaopaia camporutti, Rudbeckia hirta , Boutdona 
hirsuta , Euphorbia Geyeri. The trees were not included. 


lying on or near the surface of the sand is retarded. The an¬ 
nual leaf-fail is of course much larger, and instead of being 
blown about by the wind it is held by the dense growths of 
Rhus and Cracca, and forms a layer over the sand which in¬ 
creases annually in thickness. This bolds a portion of the 
rain-water at the surface of the sand, and is eventually con- 


* See p. 159. 
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verted into a thin layer of leaf-mold. The deeper roots of the 
trees penetrate to, and draw a portion of their inorganic food 
from, the lower strata of sand, and much of this is returned to 
the soil in the dead leaves, thus restoring to the upper layers 
of the sand some of the food matter leached out by years of 
rainfall. 

TABLE XI. CLEARING IN BLACK-JACK ASSOCIATION. 


Orotonopsis linearis 
Opuntia humifusa 
Monarda punctata 

Cracca virginiana 

Rhus aromatica 

Ambrosia psilostachya 
(Jhrysopsis camporum 

g*g g g g b g 

b b c c c c b 

b a b a a a d 

a o d o d b a 

a c b o o g a 

o o o d c o c 

a o o o o o o 

Other species: Teucrvum 

canadense , Eu - 

phorbia oorollata. 



TABLE XII. NATURAL OPENING IN BLACK-JACK 

ASSOCIATION. 


Helianthus occideptalis 


f*f 11 g f 

(Jracca virginiana 


e e f e f f 

Rhus aromatica 


a c a c d c 

Opuntia humifusa 


c c o b c c 

Ambrosia psilostachya 


c o o c c c 

Onosmodium carolinianum 

o o a c o o 

Helianthemum canadense 


o o o a a o 

Eragrostis trichodes 


o o a o a o 

Asclepias verticillata 


o o o o a a 

Monarda punctata 


o o o a o o 

Cassia chamaecrista 


b o o o o o 


Other species: Callirrhoe triangulata , Ca¬ 
ret, gravida. 

# See p. 150. 
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These changes go on very slowly. There are now areas of 
black-jack covering several square miles with scarcely a trace 
of leaf-mold. This is illustrated especially by the black-jack 
timber south of Havana between Bath and Kilbourne, where, 
in a belt live miles wide, there is nothing but pure sand without 
any covering of humus. In the country east of Havana, where 
the sand is mostly confined to long wooded dunes, and near the 
Illinois River, the formation of the soil appears to be more rapid. 
Some of the wooded ridges back from the river have a coating 
of leaf-mold only half an inch to an inch in thickness, and the 
cacti still growing in it show that it has been but a few years 
since its formation. 

With the first traces of leaf-mold such semi-xerophytic 
plants as Aguilcgia canadensis, Triasteum aurantiacnm, Silent 
steHata, Anemone Virginia no, and Agrimonia mollis begin to ap¬ 
pear, together with many other species common to most up¬ 
land-wood associations, although many of the sand-loving xero- 
phytes, such as Callirrhoe triangulata, Rhus aromatica, and Les- 
pedezu capitata, still persist. As the soil increases in depth 
more characteristic mesophytes appear, including Vagnera 
racemosa, Vagnera stellata , Gemn cunadense, A sclepias exaltala, 
and Kupatorium ageratoides. Pnrthenocissus quingnefolia be¬ 
comes very abundant, climbing up most of the trees, and trail¬ 
ing prostrate on the sand, covering it with a dense mat. The 
arborescent flora is still unchanged; the two oaks and the 
hickory constitute nearly all of the forest, and the only addi¬ 
tions are small scattering trees of Cercis canadensis, Morns ru¬ 
bra, and Celt is occidentals. 

None of the black-jack forests observed has as yet passed 
beyond this semi-rnesophytic stage except in a narrow belt 
along the Illinois River (PI. XXI., Fig. 2), where plants from 
the neighboring mesophytic and hydrophytic forests may spread 
more quickly over the sand ridges. In such places the forests 
of the wooded dunes contain but a small proportion of black¬ 
jack oak, its place being taken by bur-oak {Quemts macrocarpa ) 
and white oak (Qnerrus alba). The leaf-mold is deep, and the 
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herbaceous flora resembles that of the most mesophytic of our 
upland woods. 

Some Adaptations op the Plants to the Environment. 

The plants of the sand region are nearly all xerophytes, 
and as such show many xerophytic adaptations for the reduc¬ 
tion of transpiration. Some of the more important of these 
are given below, and illustrative plants mentioned. 

1. Reduction of the Leaf Surface.—Opuntia hum ifusa, the 
cactus or prickly pear so common throughout the region, is the 
best example. The leaves are no longer functional, and the 
green succulent stem is divided into flat obovate joints which 
transpire very slowly. 

2. Thick or Succulent Leaven.—Talinum rugospermum has a 
basal cluster of cylindrical succulent leaves one to two inches 
long. Physostegia virginiana when growing on the sand prairies 
has blunt-toothed leaves, slightly folded along the midrib, and 
greatly thickened. The difference between this leathery-leaved 
xerophytic form and the thin-leaved mesophyte abundant 
along ditches and sloughs elsewhere in the state, is very strik- 
ing. 

3. Narrow or Linear Leaven.—A reduction of the transpir¬ 
ing surface by linear leaves occurs in many species, among 
which are Polygonum tenue,Polygala verticillata , Petalostemon can- 
didm and P. purpureas, Phlox bifida, and Ionactis linariifolius. 

4. A Protective Covering of Hairs or Scales. —This is one of 
the commonest adaptations for preventing excessive transpira¬ 
tion, and is found on a great many of the species. Froelichia 
campestris is softly gray-hairy throughout; Amorpha canescens, 
Cracca virginiana, and Chrysopsis carnporutn are densely hairy, 
giving them a gray appearance; and Croton glandulosus has a 
thin covering of stellate hairs. The linear leaves of Crotonopsin 
linearis are silvery with stellate hairs, and in Lesquerella spathu- 
lata there is a basal rosette of spatulate leaves silvery with stel¬ 
late pubescence. The glandular hairs with which the stem of 
Cristatella Jamesii is covered, hold the sand blown against it 
by the wind, so that the plants become encased in a veritable 
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armor, which may be of some use in reducing transpiration. 
Many other species also have hairy leaves or stems. In fact, 
such a protective covering is so common that the landscape 
has not the ordinary green color, but is distinctly gray in 
general tone. 

5. Involute or Conduplimte Leaven. —This adaptation is 
shown bv many of the grasses. 

6. Position of the Leaves. —In Helianthns oendentalis the 
thick, rough basal leaves stand with their blades nearly vertical. 
Prostrate plants, like Mollugo rertieillata and Euphorbia Geyeri, 
may also be protected against excessive transpiration by their 
position. 

As the surface of the sand dries out quickly after rains, 
the first few inches contain very little water, and the roots of 
the plants must penetrate through this dry upper layer into the 
moist sand below. Many species accordingly have straight 
tap-roots, which give off few lateral branches or none at all for 
the first six to twelve inches. Some of the plants of this habit 
are Polygonum tenue, Cydoloma atriplieifolium (PI. XIX., Fig. 1), 
Froelichia campestris , Cristatella Jamesii, Croton glandulosus , 
Euphorbia Geyeri, and (Enothera rhombipetala. Others have 
thickened roots or rootstocks which serve for water storage, 
Taliiirnn rugospermum, Ceanothus nmeriranus, and Ipomma pan- 
durata being examples. 

The sand-binding habit is best developed on the prairies, 
where the action of the wind is most vigorous. Chief among 
the sand-binders are the bunch-grasses (PI. XIV., Fig. 2; XVIIL, 
Fig. 1), which protect the sand from the wind by their dense 
tufts of culms and basal leaves, and at the same time bind it 
with their rootstocks and fibrous roots. If the bunches are far* 
apart, so that the sand is exposed between them, they frequent- * 
ly become raised several inches above the general level, hav¬ 
ing held the sand beneath them -while that not so protected 
has been blown away. Species without sand-binding adapta¬ 
tions are usually associated with the bunch-grasses and pro¬ 
tected by them. This condition is also found in the bunch- 
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grass on the sand-hills of Nebraska (Pound and Clements, ’00, 
p. 353). 

Next in importance as sand-binders are certain species 
which grow in close hemispherical or flattened bunches, and 
hold the sand in the same manner as the bunch-grasses. Rkm 
nromatira (PI. XIX.) grows in dense thickets, sometimes twen¬ 
ty feet in diameter, its long branching roots descending to a 
depth of six feet or more, and effectually resisting the move¬ 
ment of the sand. (■racca virginica , Lithospermum linear ifolium, 
Salix trintis, Chrysopsis camporum, and especially Amorpha 
eanescens, have the same habit as Rhus, but on account of their 
smaller size are less effectual as sand-binders. 

Sporobolm cryptandrus, and Commelim virginica have stems 
prostrate and rooting at the nodes, and both are quite effectual 
sand-binders, although the latter species is not frequent, and 
neither reaches a large size. Sporobolus is quite abundant on 
level blow-sand, where it builds up mounds from four to eight 
inches high (PI. XVIII., Fig. 2). It is one of the principal 
species concerned in fixing blow-sand and preparing it for the 
re-establishment of the bunch-grass association. Commelim 
also builds up small mounds and ridges of sand. 

A third type of sand-binders is composed of mat plants, 
which have prostrate stems radiating from a central root. 
Euphorbia Geyeri is common on blow-sand, where it grows in 
circular mats from six inches to two feet in diameter. It thus 
effectually holds the sand beneath it, and is frequently seen on 
a fiat mound an inch of two high, closely similar in shape to 
the plant itself. • Mollugo verticillata, frequently naturalized on 
blow-sand and in the bunch-grass, has the same habit. Opuntia 
humifusa may be classed in the same group. It forms dense 
mats two to five feet in diameter, and effectually holds the 
sand. The center of the mats, however, are frequently buried. 
A cerates viridiflora, usually erect in a richer soil, is prostrate 
when growing on blow-sand, and builds up small mounds. 

Intermediate between prostrate forms like the last and 
bunch-forming species like Chrysopsis are such plants as Soli - 
dago missoiiriensis, and Callirhoe triangulata. These bavesev- 
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eral sterns in a cluster ascending from a common center, and 
while of little importance in holding the sand they frequently 
collect considerable quantities about their bases. 

No attempts have been made toward controlling the move¬ 
ment of the sand and rendering it available for agricultural 
purposes, but much could be accomplished in that direction. 
Hedges have been planted in some places, and thickets of plum- 
trees have been allowed to grow between cultivated fields and 
sand-hills. The Lombardy poplar (PI. XX., Fig.l) might be used 
with good results, as it thrives on the sand and spreads rapidly 
by its long underground roots. 

List of the Plants Observed.* 

PoLYPODIACKiE, 

Ptcridium aquilinum (L.) Kuhn. 

Equisktack#;. 

Egiiuetum arvense L. 

Equisetum rohustum A. Br. 

Ok amines. 

Andropogon scoparius Michx. 

Andropogon furcatus Muhl. 

Sorgkastrum avenaceum (Michx.) Nash. 

Paspalum setaceum. Michx. 

Syntherisma fUiformis (L.) Nash. 

Panicum eognatum Schultes. 

Panicum virgatum L. 

Panicum sp. f 

Chmtoohloa viridis (L.) Scribn. 

Cenchrus tvibuloides L. 

* Only those species of spermatophytes and pteridophytes which grow on the 
sand prairies or in the black-jack forest proper, without a covering of leaf-mold, have 
been included in this list. Some additional species have been reported by Patterson 
(’76) and McDonald (*00). The nomenclature followed is essentially that of Britton’s 
Manual. 

t Abundant on the bunch-grass prairies and of sparing occurrence in the black¬ 
jack; conspicuous and well marked by the dense tufts with the crowded, almost fas- 
tigiate, ascending leaves. The primary panicle fruits in July, and the spikelets have 
nearly all fallen off when the secondary panicles appear, in the middle of August. 
The specific identity of the plant is in doubt 
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Aristida tuberculosa Nutt. 

Stipa spartea Trin. 

Sporobolus eryptandrus (Torr.) Gray. 
Galamovilfa longifolia (Hook.) Hack. 
Spartina cynosuroides (L.) Willd. 

Bouteloua hirsuta Lag. 

Atheropogon curtipendulus (Michx.) Fourn. 
Tricuspis seslerioides (Michx.) Torr. 
Eragrostis pectinacea (Michx.) Steud. 
Eragrostis trichodes (Nutt.) Nash 
Pod pratensis L. 

Otpbbaoijs. 

Cyperus Schweinitzii Torr. 

Cyperus Bushii Britton. 

Cyperus dliculmis Yahl. 

Stenophyllu8 capillaris (L.) Britton. 

Garex gravida Bailey. 

CoMMELIN ACEAC . 

Commelina virginioa L. 

Trade8cantia virginiana L. 

OoUVALLARIACEAC. 

Salomonia commutata (R. <fe S.) Britton. 

Smilace*. 

- Smilax hispida Muhl. 

Salicace.® 

Populua deltoides Marsh. 

Populus dilatata Ait. 

Salix tr%8tis Ait. 

JuGXANDACB/E. 

Juglan.8 nigra L. 

Hicoria microcarpa (Nutt.) Britton. 

Fagaoea?. 

Quercus velutina Lam. 

Quercus marylandica Muench. 

UXMAOBAC. 

Celtis occidentalis L. 
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MoRACBA!. 

Moms rubra L. 

Urticacea«. 

Urticastrum divaricatum (L.) Kuntze. 

POLYGOHAOKA!. 

Polygonum emersum (Michx.) Britton. 
Polygonum tenue Michx. 

Polygonum, cristatnm. Engelm. & Gray. 

CHR50P0DIA0EA5. 

Chenopodium album L. 

Cyololoma atriplici folium (Sprang.) Coulter. 

Amaranthaokac. 

Froeliehia campestris Small. 

Nyctaginaoba!. 

Allionia nyotaginea Michx. 

Aizoacea?.. 

Mollugo vertieillata L. 

PORTULACACEAC. 

Talinum rugospermum Holz. 

CARYOPHYLLACB.fi. 

Silene stellata (L.) Ait. 

Silene antirrhina L. 

Anyohia canadensis (L.) B. S. P. 

RAWUNOOLAOBAt. 

Anemone eylindrica Gray. 

Clematis Simsii Sweet. 

Mesispkrmacka:. 
Menispermum canadense L. 

Lauraobal 

Benzoin Benzoin (L.) Coulter. 

ORUOIBBRAt. 

Lesquerella spathulata Rydb. 

Arabit laevigata (Muhl.) Poir. 

Erysimum arkansanum Nutt. 
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OAPPARIDAOEAC. 

Cristatella Jamesii T. & G. 

Polanisia graveolens Raf. 

GrOBBCLARIAOEA!. 

Jtibes missouriense Nutt. 

Rosaoka:. 

Fragaria virginiana Grayana (Vilm.) Rydb. 
Potent-ilia canadensis L. 

Rosa humilis Marsh. 

Ca?balpiniaceac. 

Cassia nictitans L. 

Cassia chamceorista L. 

Gleditsia triacanthos L. 

PapilionackvB. 

Baptisia bracteata Ell. 

Amorpha canesoens Pursh. 

Petalostemon Candidas (Willd.) Michx. 
Petalostemon purpureas (Vent.) Rydb. 

Cracca virginiana L. 

Meibomia nudiflora (L.) Kuntze. 

Meibomia sessilifolia (Torr.) Kuntze. 
Meibomia paniculata (L.) Kuntze. 

Meibomia canadensis (L.) Kuntze. 

Lespedeza virginica (L. ) Britton. 

Lespedeza capitata Michx. 

Falcata comosa (L.) Kuntze. 

Strophostyles helvola (L.) Britton. 
Strophostyles umbellata (Muhl.) Britton. 

OXALIDAOEAi. 

Oxalis violacea L. 

Rctaokac. 

Xanthoxylum americanum Mill. 

PoLYflALACBA*!. 

Polygala verticillata L. 
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ECPHORBIACE.E. 

Croton glandulosus L. 

Crotonopsis linearis Michx. 

Euphorbia Oeyeri Engelm. & Gray. 
Euphorbia corolla ta L. 

Euphorbia heterophylla Ij. 

Anacardtack.*:. 

Rhus aromatiea Ait.. 

Rhus rad leans L. 

Oei.abtracR.«. 

Celastrus scandens L. 

Aceracka?. 

Acer Negundo L. 

R.UAMNACKJ5. 

Ceanothus americanus L. 

Vitaokac. 

Vitis vulpina L. 

Malvaoeac. 

Callirrhoe triangulata (Leavenw.) Gray. 

Hypericace.-e. 

Hypericum sphierooarpum Michx. 

OlSTACE/K. 

Reliant hemum, magus (L.) B.S. P. 
Lechea rillosa Ell. 

Oaotaoeac. 

Opuntia humifusa Raf. 

IjYTHR ACE/E. 

Parsonsia petiolata (L.) Rub by. 

OftAGRACKJK. 

Onagra biennis (L.) Scop. ' 

(Enothera laoiniata Hill. 

(Enothera rhombipetala Nutt. 

Qaura biennis L. 
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IJmbellifee^. 

Sanioula canadensis L. 

Thaspium trifoliatumaureum (Nutt,) Britton. 
Polytmnia Nuttallii DC. 

Apocynackac. 

Apocynum cannabinum L. 

Asclepiadackac. 

Asclepias tuberosa L. 

Asclepias Sullivantii Engelm. 

Asclepias amplexicauUs J. E. Smith. 

Asclepias syriaca L. 

Asclepias verticillata L. 

Acerates viridiflora (Raf.) Eaton. 

CONVOLVULAOKAC. 

Ipomcsa pandurata (L.) "Meyer. 

POLKMONIACEAC. 

/ filox bifida Beck. 

Boraoinaceas. 

Lappula virginiana (L.) Greene. 

Lithospermum Omelini (Michx.) A. 8. Hitchcock. 
Lithospermum linear!folium, Goldie. 

Onostnodium oarolinianum (Lam.) DO. 

Verbs* ac k a?. 

Verbena stricta Vent. 

Verbena bracteosa Michx. 

Labiate. 

Teucriuni canadense L. 

Prunella vulgaris L. 

Physostegia virginiana (L.) Benth. 

Monarda punctata L. 

BlephiUa ciliata (L.) Raf. 

Hedeoma pulegioides (L.) Pers. 

Koellia flexuosa (Walt*) MacM. 

Koellia pilosa (Nutt.) Britton. 

Solakaoka:. 

Physalis virginiana Mill. 
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Phy sails heterophylla Neee. 
Solatium nigrum, L. 

Solanum varoli nense L. 

SoROPHTTtiARIACE.fi. 
Verbascum Thapsus L. 
Scrophularia marylandica L. 
Pentstemon hirsutus (Ij.) Willd. 
Pedicularis canadensis L. • 

Acanthace*:. 
Ruellia oiliosa Pursh. 

PHBTMAOK.fi. 

P/iryma leptostaohya L. 

RUBIAOE.fi. 

JJiodia teres Walt. 

Galium pilosum Ait. 

Galium circwzans Midix. 

OlIOURBITACE.fi. 

Sicy os angulatus L. 

OAMPAHULAOE.fi. 
Campanula amerioana L. 
Speoularia perfoliata (L.) A. DO. 
Lobelia spicata Lam. 

Lobelia leptostachys A. DO. 
Lobelia indata L. 

OrCHORIACK/E. 

Laetuca canadensis L. 

Hieraeium longipilum Torr. 
Nabalus asper (Michx.) T. & G. 

AMBROBtAOB.fi. 

Ambrosia artemisiasfolia L. 
Ambrosia psilostaohya DO. 

OOMPOBITJt. 

Eupatorium purpureum L. 
Eupatorium, serotinum Miohx. 
Kuhnia eupatorioides L. 
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Kuhnia glutinosa Ell. 

Lacinaria scariosa (L.) Hill. 

Chrysopsis eamporum Greene. 

Solidago ulmifolia Muhh 
Solidago missouriensi# Nutt. 

Solidago nemoralu Ait. 

Solidago rigida L. 

Eutkamia oaroliniana (L.) Greene. 

A8ter ericoides L. 

Leptilon oanadense (L.) Britton. 
lonactis Imariifolius (L.) Greene. 
Antennaria sp. 

Anapkalis ?nargaritacea (L.) Benth. & Hook. 
Gnaphalium obtusifolium L. 

Heliopsis scabra Dunal. 

Rudbeokia triloba L. 

Rudbeckia kirta L. 

Ratibida pinnata (Vent.) Barnh. 

Helianthu8 8caberrinm8 Ell. 

Helianthu8 occidental! 8 Riddell. 

Helianthu8 illinoensis Gleason*. 


*Hklianthuh iu.iNOENBtH.— Erect, six to ten dm. high, from a long running root- 
stock. Stem simple, slightly angled, densely villous below, pubescent above. Leaves 
six to eight pairs, strictly opposite, slightly scabrous above, softly pubescent beneath 
and villous on the veins, obtuse; the lowest four or five pairs oblong-lanceolate to 
ovate-lanceolate, three-nerved, entire, ten to fifteen cm. long, tapering at the base 
into a villous winged petiole equaling or but little shorter than the leaves; the upper 
two or three pairs much smaller or bractlike, petiole, short or none. Lower inter¬ 
nodes five to eight cm. in length, or the two lowest pairs of leaves approximate, upper 
iuternodes much longer. Inflorescence of one to seven heads; peduncles three to ten 
cm. long; involucre broadly campanulate or hemispherical, eight mm. high; scales 
lanceolate, acuminate, ciliate. Disk flowers yellow, rays about thirteen, two to three 
cm. long, bright yellow, achenes minutely pubescent. Flowers in August. 

On the sand dunes along the Illinois river near Havana, where it is common in 
the black-jack oak woods, especially along the edges and in the more open and sunny 
places. Material was collected in 1903 and 1904, and the type, collected on August 17, 
1904, is in the herbarium of the Missouri Botanical Garden. 

Ueiicinthus illinotmm is evidently closely related to Hdianthus occidentals Riddell, ’ 
which it resembles in the reduction in size of the upper leaves. It is at once distin¬ 
guished from the latter species by the villous pubescence and the greater length of 
the lower internodes. The two are sometimes associated in the field, but in general 
appearance they are entirely distinct. Hdiantfim occidentals has broad, scabrous. 
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IleUanthm xtru diohuh L. 

Coreopsis palmata Nutt. 

A chi Ilea Millefolivm L. 

Art cm is! a caudata Michx. 

Mesadenia atrip/ici folia ( L.) Kaf. 

Phytogeographical Relationships op the Flora. 

A casual inspection of the preceding list of species, 188 in 
number, will show the presence in the sand vegetation of nu¬ 
merous plants of western distribution. Some of these occur in 
Illinois only in the sand regions, so far as known, and others 
are of limited range in various parts of the state. In order to 
study more carefully this western relationship the flora has been 
divided into two groups, including, first, those species living 
in the prairie formation, and, second, those found only in the 
black-jack forest. It is believed that this separation will dis¬ 
tinguish the older and more primitive flora, inhabiting the old¬ 
er plant-formation, from the younger and more recent flora, 
occupying the younger formation, and doubtless derived to a 
large extent from the vegetation of the surrounding woodlands 
and prairies. It has been mentioned that nearly all the species 
of the sand prairie grow also in the black-jack, and that their 
presence there is probably due frequently to persistence through 
the changed ecological conditions. It is also evident that many 
of the more recent species have penetrated into the bunch- 
grass prairies and are now mingled with the endemic element 
there. A third and minor group of live species has not been 
included in this division, since its members occur only on the 
front of dunes which have invaded natural groves on the Miami 
loam, and are undoubtedly derived directly from the vegetation 
of that soil. These are Clematis Simsii, Euphorbia heterophylla , 
8 icy os angulatus, Solatium nigrum , and Vrticastrum divaricatum. 

The vegetation of Illinois, with the possible exception of 
the extreme southern part, has been developed since the close 
of the glacial period. Postglacial migration into the state has 

light green, short-petioled leaves which are nearly erect in a basal duster, white in 
ffetianthus iUinoenMM they are darker green, more or less spreading and scattered on 
the stem.—O hio Natohawst, VoL V. (1904), p. 214. 




proceeded from three principal centers or zones: the Austro- 
riparian zone or Coastal plain, a U-shaped area lying along the 
Atlantic and Gulf coasts and the lower Mississippi valley; 
a southeastern center lying within the U, and a southwestern 
one lying to the west of it. The last two centers have furnished 
most of the plants of the sand region and, indeed, of Illinois as 
a whole, and the floral elements from them will be spoken of 
as the Atlantic and the Sonoran elements respectively. A 
northern extension of the Sonoran element has occupied the 
inland territory designated by Engler as the Prairie province, 
and an eastern arm of this province reaches across northern 
Illinois into Indiana. This is shown by Pound and Clements on 
their map of the Prairie province (’98, ’00). This arm is almost 
surrounded on the north, east, and south by the Atlantic prov¬ 
ince. and it is also intersected along the streams by broad or 
narrow strips of woodland, representing the same province. 
When we consider also th‘e fact that in Illinois the forests are 
climatic and the prairies edaphic, it is not surprising that the 
Sonoran floral element in the Illinois prairies is obscured by 
the presence of a large number of species of the Atlantic ele¬ 
ment derived from the adjacent forests. 

Of the 117 species growing on the prairie formation of the 
sand region 34, or 29 percent, are of typically western range, 
that is, from Illinois west across Nebraska and thence south in¬ 
to Texas, a distribution in many cases practically coincident 
with the Prairie province and clearly indicative of their Sono¬ 
ran origin. These are as follows: 


*Egu!setmn robust am 
Stipa spartea 

* Calatnovilfa long!folia 

* Routeloua hI t xvta 

* Eragrostls triehodes 

* Cgperus Schwemiteii 

* Cgperus flush!! 

Car ex gravida 

* Cycloloma atriplicifolinm 
*Froellehia, oampestris 


Petalastemon purpureas 

* Euphorbia Oeyeri 
*Callirrhoe triangulata 

* Opuntia hnmifusa 

* (Enothera rhombipetala 
Aselepias Sullivantii 
Lithospermum Gmelini 
Lithospermum linearifolium 
Verbena striota 

Verbena bracteosa 
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*Allionia nyctaginea 
A nemone cylindrira 
*Lesquerella spathulata 

* Cristatella Jamenii 

* Polanixia graveolenx 
Baptixia braeteata 
Amorphn eaneseens 


* Ambrosia psilostachya 
Hieracium longipilum 
*Kvhnia g/utinoxo 

* ('hryxopxix ramporum 
Solidago mixxourieuxix 
He I t an th ux xeaberri m ux 
Coreopsis palm at a 


This group in the prairie formation is obscured by the 
presence of 65 species, or 56 percent, of eastern distribution, 
to be regarded as derivatives of the Atlantic floral element; and 
the remaining 18 species, or 15 percent, include 9 of transcon¬ 
tinental distribution, 4 introduced species, 2 ( * Aritstida tuber¬ 
culosa and *$porobohis cryptandnts) with a range along the 
coast of the Atlantic and Great Lakes and locally in the interior, 
and 8 whose range is local or unknown, namely, *Panieu»i sp., 
Phlox bifida, and Antennaria sp. 

The importance of the Sonoran element can be shown to 
better advantage by excluding all those species which occur 
commonly in other associations in the state, limiting the list to 
the plants most characteristic of the sand region. Of the 28 
species thus selected, 1 is local, 2 range along the coast and the 
Great Lakes, 6 are eastern or southeastern, and 19, or 68 per¬ 
cent, are western or southwestern. In the preceding list and 
in the paragraph following it, 22 of these species are marked 
with an asterisk. The 6 eastern species included are 


Panienrn eognatum Polygonum ten ue 

CyperuH Mitndmi* Monarda punctata 

Salim tristis lonactis linariitbliux 


The 66 species of the sand region which are found only in. 
.the black-jack association include 1 of local distribution, Hefi- 
anthus Ulinoemis; 1 introduced species, Chwtochloa viridis ; 9 of 
western distribution; and 55 of eastern and southeastern range, 
indicating plainly the eastern relationships of the flora, and 
the floral similarity of the black-jack to the other forests of 
central Illinois. Of these 55, all but one, Polygonum crktatum, 
occuV also in other plant associations within the state, while of 



tbe 9 western species, three, starred in the following list, are 
practically confined to the sand region. 


A t, her pagan <• urtipen du lux 

* Tnlinum rugaxpermum 

* Erysimum arkansan urn 
Hi hex mixsauriense 
Petaloxteman run (lulus 


Po/ytimia Nuttallii 
Nabalux axper 
Ratibida pinnaia 
* Artemisia raudata 


A comparison of the vegetation of the Illinois River valley 
sand region with that of the dunes along Lake Michigan is of 
interest on account of the short distance between the two re¬ 
gions. Excepting the temperature, the difference in the eco¬ 
logical conditions is scarcely sufficient to cause a wide varia¬ 
tion in the floras. The dunes of Lake Michigan, however, are 
essentially a beach formation, and the vegetation as described 
by Cowles (’99) shows but slight relationships with the western 
prairies. On the beach proper only eight species occur which 
are common to the two dune areas, and three of these, Artemi¬ 
sia raudata, ('alainorilfa long ifolia, and Lithmpermum Gtmlini, 
are western in their range. The flora of the shifting dunes 
shows scarcely more similarity. In the established dunes the 
resemblances are stronger. Six species of the basswood dunes 
and nearly all those of the oak dunes are found also in the 
inland region, and Cowles’s list includes Quercus relating, Rhus 
aroinatica, Crarra riryiniana, Cyperms Sehmeinitzii, Ojmntia hurni- 
Jusa, (Enatliera rhombipetala, Manor da punctata , and other spe¬ 
cies abundant on the sand along the Illinois River. In both 
localities these plants belong principally to the derived element; 
and as the adjacent forests are of the same type in both regions 
it is to be expected that the same species would be able to 
adapt themselves to the sand. It is in the endemic element 
that the greatest contrast lies. The dunes of Lake Michigan 
have no Cristafella, Erayrostis triohodex, Bouteloua, Ambrosia 
psiloxtachya, broelichia, Euphorbia Geyeri, Callirrhoe, or Chry- 
sopsis, all characteristic of the inland region; while the latter 
lacks Cnkile amerivana, Corispernam hyssopifolium, Euphorbia 
paly yon if alia, Lathy rus maritimus, Ammophila arenaria, "and 
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Pnom* pimri/n, representing the endemic element along the 
lake. 

A comparison with the flora of the sand-hills of Nebraska, 
on the other hand, shows some striking similarities. Rydberg 
(’95) lists 36 species as characteristic of the sand-hill region, 
and of these, 15, or nearly one half, grow also in the central- 
Illinois sand region, and this includes a number of the most 
abundant species. Of the 188 species enumerated in this paper, 
75, or 40 percent, are included also in Rydberg’s list. 

It is evident from the preceding paragraphs that as a whole 
the flora is essentially western in its relationships. Its position 
within the Prairie province, as defined by Pound and Clements, 
can not be questioned, and the region may well be regarded as 
an isolated portion of the sand-hill division of the Prairie prov¬ 
ince, formed under peculiar conditions, but closely resembling 
the main body in its ecology and vegetation. The species found 
only in the black-jack oak forest are almost entirely eastern in 
their distribution, and have usually a wide range through the 
state in different plant associations. 

Of especial interest from a phytogeographical standpoint 
are Cristatefla Jamesii and LvsquereUn spat hu fat a. This is 
the first report of their occurrence in Illinois, and, so far 
as known, at any station east of central Nebraska. The form¬ 
er ranges through the sand-hill region from Nebraska south 
into Texas, and according to Britton’s Manual into Louisiana. 
In Nebraska it lives in almost precisely the same conditions as 
in this state; that is, in the bottoms of blowouts, where there 
is a comparatively rapid shifting of the sand In 1908 it was 
found in but a single blowout near Havana, and the total num¬ 
ber of individuals was probably less than live hundred. In 1904 
it had spread to two other blowouts in the same field, and it 
was also found in great profusion in a large blowout about 
ten miles northeast of Havana. Lesquerella spathulata, de¬ 
scribed in 1896 from the Black Hills, ranges, according to 
Britton, from Nebraska to Montana and the Northwest Terri¬ 
tory. Rydberg’s original plants (’96) grew on dry hilltops, a 
habitat paralleled by its growth in Illinois in the bunch-grass 



association on some of the highest dunes of the region. It is 
not mentioned by Pound and Clements in the “Phytogeography 
of Nebraska.” It was collected in Illinois in but one station, 
northeast of Havana, near the second station for Cmtatella . 



Part Til. Zoological Studies in the Sand Regions of the Illi¬ 
nois and Mississippi River Valleys. By Charles A. Hart. 


General Features. 

As a preliminary to the zoological discussion, the general 
topography of the principal sand areas, given in Part I. of these 
studies, may be briefly summarized. These areas occur on the 
glacial flood-plain of the broad central basin of the lower Illi¬ 
nois valley between Peoria and Meredosia, and of the upper 
Mississippi from near Burlington, Iowa, to Savanna, Ill., aggre¬ 
gating approximately 280 square miles in the Illinois valley 
alone; and considerable tracts of loose wind-blown surface sand, 
or “blow-sand” (PI. X. XV., XIX.), occur in both these areas, 
which in the Illinois basin are scattered in broad undulating 
tracts of dune formations, or in ridges running lengthwise of 
the valley, and reaching a maximum height of about one hun¬ 
dred feet. 

In Part II. Mr. (Ileason has quite fully discussed the present 
condition of the surface of these areas in the Illinois valley and 
the effects of wind action in their intimate relation to the plant 
covering, and a knowledge of these conditions is necessary to an 
understanding of the sand fauna, which, of course, consists 
largely of insects and their near relatives. 

The areas of nearly pure sand are the only ones having a dis¬ 
tinctly different flora and fauna from that of the ordinary Illi¬ 
nois prairie. They are most extensively developed upon the 
western half of the glacial flood-plain—the half next the present 
river bottom. Here there is little or no surface drainage, the 
rainfall being quickly absorbed. After a rain the sand soon 
dries perfectly at the surface, both in winter and summer, thus 
approximating the conditions of an arid region notwithstand¬ 
ing the greater precipitation. The striking affinities of its 
fauna and flora with those of the arid West are evidence of this. 
Nevertheless, as is more or less the case even in arid lands, the 
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deeper sands are always moist,—in the Illinois valley only a 
few inches below the dry surface layer. 

Much of the blow-sand is a remnant of the greater areas 
which existed before vegetation invaded these sands. There 
is little doubt, however, that attempts on the part of man to 
cultivate or pasture the vegetation-covered sand land have in 
many cases resulted disastrously and renewed the drifting ac¬ 
tion, the destruction of the plant-cover giving the wind a 
chance to cut in and set the sand in motion again, starting, as 
it were, an open sore on the face of nature. For this reason 
large tracts of such land have never been disturbed, and still 
retain their original flora and fauna; and other fields, after at¬ 
tempts at cultivation, have been allowed to go to waste. The 
processes for the redemption of sandy land now being devised 
by the United States government should be utilized here, at 
least to keep this sand where it is and prevent its invasion of 
cultivable ground. These wind excavations are called blow¬ 
outs (PI. VIII., IX.), and if large enough they soon become the 
windward side of an advancing dune (PI. XI.). Usually they 
are rounded pits, sometimes large enough to contain a house, 
the shifting slopes barren of vegetatiop, and the marginal veg¬ 
etation being undermined and swept away. When their depth 
becomes excessive, moisture at the bottom checks the wind 
action at this point, and a flora and fauna approximating 
the ordinary prairie type takes possession of this part of the 
blowout. The sand from blowouts may pile up in a barren 
dune or ridge, over the crest of which it ’drifts in a fine mist 
with every wind,.thus steadily advancing and burying the small¬ 
er trees and bushes in its path (PI. X.; XII., Fig. 2); or it may 
scatter out over comparatively level areas (PI. XIII.). Clumps 
of trees or small groves, by checking the wind and thus favor¬ 
ing the deposition of sand, occasion the formation of an active 
dune surrounding them on their windward side, which at least 
partially submerges them in the course of time (PI. XX., Fig. 2). 

At the earliest opportunity, however, a growth of vegeta¬ 
tion, scanty at first, tries to take possession of all blow-sand 
areas, thus tending to stay the drifting and to fix the surface 
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as it is. (PI. XIII.; XI V., Fig. 1; XV.) Frequently a later stage 
of this evolution is the growth of large tracts of a scrubby 
black-jack forest (PI. VIII.; XXL, Fig. 1.), and this, in turn, by 
the gradual formation of leaf-mold, approaches the character 
of the ordinary Illinois forest. Forests of the latter class (PI. 
XXI., Fig. 2) are especially noticeable on the fixed dune ridges 
which lie along the edge of the sand plain, next the river or its 
bottom-lands, such as the ridge extending through the city of 
Havana. The areas of blow-sand and black-jack are about equal, 
that of the final stage comparatively small. 

A very different and characteristic sand fauna and flora 
may be found upon the constantly moist strip of sand which 
usually occurs along the present stream valleys at the margin 
of the sand plain, twenty to forty feet below its surface level, 
not only upon the present shores (PI. XXIII. ), but also along 
the line where the absorbed rainfall of the sand plain drains 
out upon the river bottoms at the foot of the present low mar¬ 
ginal bluff. 

The Localities Visited. 

The most remarkable sand area known to me in Illinois is 
in the out-of-the-way interior of the low sand plateau indicated 
by Leverett (’99, PI. VI.) as an island in the channel of the 
Chicago outlet north of Havana (see map; also p. 148 of this 
article). The eastern margin of this ancient island is skirted by 
the Chicago, Peoria and St. Louis Railway, but from the train 
only a suggestion of its character appears. It is approximately 
five or six miles wide and twenty miles long, having an area of 
about one hundred square miles. The middle third is especially 
sandy and almost entirely waste land. About half of this fs 
covered with black-jack, and the other half, especially the 
south-central part, contains blow-sand to an extent not sur¬ 
passed anywhere else in the state, this region being locally 
known as the Devil’s Neck (PI. XII., Fig. 1; XIV., Fig. 1; XX., 
Fig. 1). One tract of about eighty acres is almost entirely blow- 
sand in successive ridges, suggesting great ocean waves in a 
storm, Blowouts of unusual extent surround it on all sides, and 



198 


vegetation is scanty or altogether absent. The fauna and flora 
here are so distinctly western that this tract might almost be 
considered as a detached islet of the Upper Sonoran life zone. 

The other localities most frequently visited, were (l) the 
Devil’s Hole (PI. XIII.; XIX., Fig. 1; XX., Fig. 2), a similar but 
much smaller tract of blow-sand a mile or so east of Havana; 
(2) the exceptionally broad area of very sandy land south of 
Havana (PI. VIII.-XI., XV.-XVII.), with numerous small tracts 
of blow-sand and large bodies of black-jack timber; (8) the less 
sandy and better-forested submarginal ridges, often fifty feet or 
more in height, which extend through Havana, especially those 
a mile or two north of the city, in the vicinity of Quiver Lake 
(PI. XXI., Fig. 2); and (4) the moist sand strip at the base of 
the low marginal bluff of the sand plain (PI. XXIII.), saturated 
more or less extensively with outflowing ground-water, in part 
forming the east shore of the river and of bottom-land lakes 
bordering on the sand plain. 

Two additional localities, both at a considerable distance 
from Havana, were visited in 1905. One of these was Meredo- 
sia, near the southern end of the central basin, about forty-five 
miles below Havana. A small tract of blow-sand, with a few 
blowouts and some black-jack, lies immediately south of the 
town, and the distinctive sand fauna observed about Havana 
seemed, well represented here also. Aside from this, there 
seemed to be very little blow-sand in the vicinity. The other 
locality was the Moline Sand Hill, described by McNeill (’91» 
p. 78). This extends along the Rock River, near its mouth, 
only a few miles from the city of Moline, on the Mississippi, 
just across the nan*ow intervening divide. It is a conspicuous 
elongate sand-hill, about a quarter of a mile long, near the 
south bank of the river. At the east end of the crest is an acre 
or two of undisturbed waste land, with a group of several good- 
sized blowouts, bordered by a small fringe of willow and Caro¬ 
lina poplar on the east slope of the hill. The sand is here ap¬ 
parently finer than at Havana. The fauna differs slightly from 
that of the Illinois valley regions, but not to any marked de¬ 
gree. While there are other and larger blow-sand areas in this 
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part of the Mississippi valley, none of them are in this immedi¬ 
ate vicinity, and it seems remarkable that the distinctive sand 
fauna should be so well represented in so restricted an area. 

Geographical Distribution of the Species.* 

Professor A. P. Morse has truthfully said of the Acridiidce 
(’99, p. 382): “Locust distribution is primarily and very dis¬ 
tinctly climatal in character. * * * In its details it is influ¬ 
enced to a very high degree by physiography and its attendant 
conditions, such as character of the soil, humidity, etc. In its 
broader features it is eminently characteristic of life zones and 
regions. * * * It is in many cases dependent on and con¬ 
firmatory of geological changes. For these reasons and those 
noted at the beginning, viz., wide distribution, terrestrial and 
conspicuous habits, numerical abundance, size, etc., the family 
and its distribution are of high importance in a study of life 
zones in their relation to agriculture, and of faunal regions in 
their relation to general science.” 

The Acridiidce, of the sand region received my especial at¬ 
tention, and, fortunately, the work of Blatchley (’03), Bruner 
(’97), and Gillette (’04) has furnished very satisfactory lists for 
a comparison of species with those of neighboring states in the 
same faunal zone. 

There are now known from the United States and Canada, 
in round numbers, about 650 Acridiidce. Blatchley has listed 64 
in Indiana. McNeill’s Illinois list (’91) was somewhat incom¬ 
plete, and contained only 55 species. Our present Illinois list 
numbers about 78 species, to which may properly be added for 
this discussion four species found by Blatchley near the Illinois 
line, but which we have not yet searched for in the same kind 
of situations near by on our side of the line. This makes a 
ptactical total of 82 species for Illinois. Conversely, we have 
found in eastern Illinois, although not near the boundary line, 
two species which probably occur in Indiana, though not listed 
by Blatchley. Bruner has recorded 150 species in Nebraska, and 
Gillette 188 for Colorado. Groups of species variously recog¬ 
nized by different authors have been equalized in these counts. 



We have, then, as the nearest approximation to the truth at¬ 
tainable at the present time: 

Indiana, 66 species, Nebraska, 160 species, 

Illinois, 82 species, Colorado, 188 species. 

The excess in Illinois as compared with Indiana is very 
largely due to its western sand districts; while the great varie¬ 
ty in Nebraska may properly be ascribed to its wide range of 
soil and climate, from the humid Missouri valley to the arid sand 
hills of its western part. The suitability of an arid environment 
for acridiid development is also evident in these figures. A com¬ 
parison of the species of the three states first mentioned shows 
that with the exclusion of the Tettiginre , which cannot be accu¬ 
rately compared at present, Nebraska contains nearly all the spe¬ 
cies of Indiana and Illinois, and Illinois probably nearly all of 
those of Indiana. Ten species of Illinois or Indiana do not occur 
in Nebraska lists. These include two quite rare Illinois species, 
Meeostethus platypterm and Melanoplus wain hi; five northern spe¬ 
cies, Trimerotropis mwitima , Paroxyn srudderi, and P. hoosieri, 
Melanoplus extremus, and M. islandicus, the last three of which 
have not yet been taken in Illinois; and three southern species, 
Trimerotropis saxatilis , Eritettix rirgatus, and Mela,no plus im- 
pudieus, the first two not yet taken in Indiana. 

The Acridiidw of Champaign county in the vicinity of the 
University of Illinois have received a great deal of attention, 
and 82 species have been taken. This is a typical series of the 
ordinary prairie and forest, not only of east-central Illinois, 
but also of Indiana, of western Illinois, and of at least the ad¬ 
jacent parts of Missouri and Iowa. These species should cer¬ 
tainly be found iu the Illinois River valley, as there is no lack 
of suitable situations for all; they have merely not yet been 
searched for, except in the sand region. There, 19 of them are 
known to occur, and the same region, moreover, has 26 species 
not yet found in Champaign county and not likely to be found 
there, making an actual total of 45 (about one half more than in 
Champaign county), and a probable total for the central lower 
valley of 58—nearly twice that of Champaign county. . 
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Selecting the more distinctive sand Orthoptera of the Illi¬ 
nois valley district, only three of which ( Syrbula admirabilis, 
Spharagemon bolli and Melanoplus atlanis) have been found in 
Champaign county in dry situations, and comparing them with 
those of other sand regions, the results are especially significant. 
The principal sand areas examined by Blatchley were two: the 
area of northeastern Indiana near the lower end of Lake Mich¬ 
igan, and that of the Wisconsin morainic outwash in Vigo 
county, southern Indiana, near Terre Haute. Opportunity is 
thus afforded for a triangular comparison, the Illinois locality 
being about midway between the two in latitude. There are 
86 species in the comparison, 82 of which are in the Illinois 
district, 17 in the lake region, and 12 in Vigo county. Only 
four of the list are common to all three localities, but that is 
apparently because the Vigo county area is not so sandy as the 
others, these four being species of dry, but not necessarily 
sandy, ground. They are 

Spharagemon boll! Melanoplus at Ian is 

Schistooerca alutaeea Melanoplus luridus 

Five more Vigo county species occur also on the Illinois 
valley sand, but are not recorded from the Indiana lake region. 
These are 

Tettix are nos us Melanoplus impudious 

Syrbula• admirabilis Melanoplus minor 

Ageneotettix scudderi 

The presence of A. scudderi and M. minor in this series is a 
little strange; the others increase in numbers southward and 
hence were not found in the more northern situation. 

One species ( Nomotettix compressus) common to the two 
Indiana localities, although it occurs also in Illinois, has not 
yet been taken in the Illinois valley sand region. 

Of the species common to the Illinois valley and the Indi¬ 
ana lake region there are 11 not found in Vigo county, most of 
them decided sand lovers. The four marked with a star are at 
or near the eastern limit of their range; the others reach the 
Atlantic coast stages. The list is as follows: 
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Orphulella pelidna 
Orphulella specioaa 

* Hippier us tuberculatus 

* Ilippiacua haldemanii 
Spharagemon wyoming- 

ianum 


Psin idia feneatralie 
Heaperotettix pratenaia 
Melanoplua faaciatua 
* Melanoplua anguatipennia 
*Phmtaliotea nebraaoenaia 
Conocephahta robuatua 


Of the species known from only one of the three localities, 
there are in Vigo county two, Ceuthophilus latens and uhleri, 
inhabiting dry sandy ground; in the lake region there is just one 
species, Gryllus arenosus, which seems peculiar to that region; 
and in the Illinois locality twelve have been found, the range 
of several of these species being extended to a very unexpected 
degree by their discovery here. Their previously known range 
is given in the appended list, which shows clearly the alliance 
of this sand fauna with that of the Great Plains. 


Mermiria neomexioana. Wyoming to N. M., Neb. to Tex. “Rocky 
Mts. to Miss. R.” 

Mermiria bivittata. Fla., N. J., Kan., Utah, N. M., Tex., and 
intervening states. Lower Austral (Morse), 111.? (McNeill). 
Eritettix virgatua. Tex., Ark. 

Arnphitornua bicolor. “Mont, to Kan.” A characteristic spe¬ 
cies of the Great Plains (Bruner). 

Hippiacua phomicopterua. “Southern U.S. east of Great Plains.” 
Moline, Ill. 

Trachyrhachia thomaai. “Upper Miss. Valley and Colorado.” 
S. Ill. (Thom.). Ky., Ind. Classed by Blatchley as Austro- 
riparian. Its records are confused with those of other spe¬ 
cies, but it probably occurs also from Minn, to Neb. 
Campylaoantha olivaoea. Neb. to Tex. 8. W. Ark. 
Campylacantha aoutipennia. Tex., Kan. 

Heaperotettix apecioaua. “Rocky Mts. to Miss. R.” Neb. to Tex. 
N. M. 

Melanoplua davidua. Aria., N. M., Tex., Kan., Col., 8. W. 

Neb., Mont. N. W. Ill. (McNeill). 

Udeopaylla robuata. “W. of Miss. R.” Iowa (Osborn). 

Grylluaperaonatua. Aria., N. M., Tex., Col., Kan., Neb. 
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It now remains to compare the Illinois sand regions with 
the sand-hills of western Nebraska. Unfortunately, I have not 
a definite list for the latter locality. The general Nebraska 
list shows that all the Acridiidce of the Illinois valley sand dis¬ 
trict are found in that state with the exception of the southern 
Mdanoplus impudicus and Eritettix virgatus , and about half of 
them in the western part, but that a number of additional sand 
species appear in that part of the state. As to the intervening 
states, Missouri and Iowa, we have only an old list of about 41 
Acridiidce for Iowa (Osborn ’92), in which 19 of the 30 Ulinois- 
Nebraska sand species are lacking. Further knowledge of the 
Orthoptera of these states is very desirable. The occurrence of 
Melanoplus impudicus and Eritettix virgatus in our district gives 
force to Morse’s suggestion (’99, p. 816) that a southern species 
of sandy or light-soil situations may have a more elastic north¬ 
ern limit than one of damp and heavy soil. 

So far, therefore, as the Orthoptera are concerned, the evi¬ 
dence indicates that the fauna of the Illinois valley sand region 
has much stronger western affinities than that of the south end 
of Lake Michigan; that it is quite closely allied with that of 
the eastern part of Nebraska, which is within the Carolinian 
life zone, but can hardly be called Sonoran; and that it is of 
western derivation, and migrated eastward, probably by way 
of the glacial outwash in Iowa, at an early period. 

Our entire list of western Illinois sand insects numbers 596 
species. From these has been selected the following list of 85 
species which seem to be not generally distributed east of the 
Rocky Mountains. These, of course, are the significant ones in a 
study of distribution. They fall into six classes with regard to 
the extent and direction of their range outside of western Illi-* 
nois, the scattering, the local, the northern, the southern, the 
eastern, and the western species, and are correspondingly listed 
in this connection as being of especial interest, a summary state¬ 
ment of their previously known distribution being appended to 
each species. The last two groups are divided into near and 
distant species, the distinction being based on their presence 
or absence, so far as known, in states adjoining Illinois. 
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Each locality record from the collections of the Illinois 
State Laboratory of Natural History is separately indicated by 
the letter I, and from the Bolter Collection of Insects by B. 

SCATTERING SPECIES (4). 

Zuphium longioolle. Cal., Tex., Ohio (B). 

Adalia bipunctata. Can. and N. 8., south to N. J., west to Neb.; 
Col. to Ariz. Until the last few years practically unknown 
in Illinois; now frequent. 

Lucanus placidus. Pa., Ill., Ark. (I), Minn. (B). 

Lema cornuta. 8. 0., Kan., N. W. Ind. 

LOCAL SPECIES (8). 

Bacvneulux blotchleyi . Ind., Wis. (B). [Throughout Ill.] 
Melanoplus maoneilli , n. sp. [Rock Island Co.] 

Nobis elongatus, n. sp. [Mason Co.] 

Harpalini , sp. [Rock Island Co.] 

Harpalus testaceus. la., Ill. 

Meroptera cviatella. Cook Co. 

Sphcsrophthalma cMamydata . Mason Oo. 

Ammophila argentata , n. sp. [Mason Oo.] 

NORTH KBS SPECIES (2). 

Melanoplus fasciatus. Can., north half U. 8., south limit N. J., 
Pa., Ind., Mo. to Col. 

Melanoplus minor. Can., north half of U. 8., Okl. and Ariz. 

SOUTHERN SPECIES (11). 

Ischnoptera incegualis. Ga., Ind. and Tex., to C. Am. 
Mermiria bwittata. Fla. to N. J., thence to Utah and N. M.,Kan. 
to Tex., Ill.? 

Hippisous phamicopterus. 8 . U. 8. east of Great Plains, 8. Ill., 
8. Ind. to N. J. 

Melanoplus impudious. N. J., 8. O., and Ga., to 8. Ind. and 
Ark. 

Cicada marginata. N. J. to Utah, 8. Ill., and southward. 
Tettigia Kieroglyphioa. N. J. to Max. Tex. (B). 

Cardbus syhosus. Mass. (I)., N. Y. to Tex., Kan. (I)., Ill. 
Saprinus ferruginous. Tex., Fla. (B). 
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Chaleodernvua collaris . N. J., D. O., Va. (B), Ky. (B), Fla. 
(B), Tex. 

Xanthoptera xemiHava. 8. States, N. J. to Tex. 

Bembidula capnoptera. Ga., Ky., Tex. 

KA8TE&H BPBOIBS (18). 

Near (9). 

Sphwridium acarabaeoidee. Atl. Coast to Chicago. [Bock Island 
Co.] Introduced. 

Clerua thoracicua. Pa. (I), D. 0*, N. J., N. Y. (B), Ill. 
Opatrinua notua. Pa., D. 0., N. J., 111., Ind. 

Chalepua amilhi (Odontota homi). Mass., N. J., D. 0., N.E. 
Ill., N.W. Ind. 

Sootobatea ealcaratua. Vt., N. J., 1). 0., Mich. (B), La. (B), Ill. 
Xylopinua aaperdioidea. Miss. R. east to Fla. (B) and Yt. (I) ; 
Wis. (B). 

Proctacantkua brevipennia. N. J. to Fla., Ky. 

Sphcarophthalma harmonia. Mass, to Fla., Ind. 

Epeoluspustilus. N. H., Mass., N. J., Ill. 

Diatant (4). 

Meeostethus platypterua . N. Eng. 

Pentatoma juniperina. E. States north of N. J., thence into 
Can.; Ool.; Duluth, Minn. (I). 

Haltiea fuaeoaanea. Mass., Ga. 

Pailooephalapictipennie. N. J., Ga., Fla. 

WXBTEBK SPKOIKS (47). 

Near ( 16 ). 

Mertniria neomexioana . “Rocky Mts. to Miss. R.”, Neb. to Tex., 
Wyo. to N. M. 

Hippiaoua haldemanii. N. W. Ind. to the Rocky Mts., N. M. 
Hesperotettisp pratenaie. Fla., N.W. Ind., 8. IU. f Ark. tola, 
and west to Oal. 

Heaperotettix apeeioaua . Miss. R. to Rooky Mts., Neb. to Tex., 
N. M., 6. HI. prairie (I). 

JfelaHeopiaep daeetdaaa* N. W, III. j S. W. Neb., Ken•, Tex.' and 
Aric. to Mont. 
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Melanoplus anguatipennia. 8. E. Ind., Ia. to Kan. and Mont., 
Tex. 

Phaetaliotes rtebraacenaia. N. W. Ind., N. W. Ill., Ia., Tex. to 
Alberta. 

(Jdeopaylla robueta. “W. of Miss. R.”, Ia., N. M. 

Cicada doraata. Ill. to Tex., Ia., Kan., Col. 

Nothopua zabroidea. “Western States”, O. Ill., Ia., L. Sup. (B), 
Neb. (B), Ool. to Ariz. and N. M. 

Lacon rectangularia. Ind. and Ill. to Ool.; Kan., Tex. (B), 8. 
States. 

Chryaomela auripennia. N. W. Ind., Fla. (B ), Neb. to Tex., 
Ool. 

Heliocheilua paradoxus. “Mid. Miss. Valley, south and west.” 
Ool., Tex. 

Olethreutes dimidiana . Mo. (Identification doubtful.) 

Anthrax halcyon. Ind. to N. D., and Ariz. 

7 etralonia dilecta. Ill. (Robertson), Kan., Obi., Tex., N. M. 

Diatant (81). 

Eritettix virgatua. Ark., Tex. 

Amphitornua bicolor. Mont, to Kan. 

Carnpylacantha olivacea. S. W. Ark., Neb. to Tex., S. Ill. prai- 
. rie (I). 

Gryllua peraonatua. Neb., Kan., Ool., Tex. to Ariz. 

Sinca confuaa. Tex., Ariz., Oal. 

Zelua aociua. Dak., Kan., Tex., Ariz., Ool., Id., Oal. 

Zelua renardi. “W. St.”, Oal. 

(The next four species hare each a single eastern record, 
probably in areas similar to the Illinois sand region.) 
Stachyocnemia apioalia. Dak., Tex., Mex., Oal. Fla. 
Catorhintha mendioa. I. T. and Ool. to 0. Am., Dak., Oal. Fla. 
Cydnut obliquua. Ool., Utah, Tex. to Oal., Mex. N. Y. 
Corimelwna ciliata. Kan., Ool., Oreg., Oal. Fla. 
Brachynemurua irregularia. Tex. Havana (Ourrie). 

Myrmeleon immaculatua occidentalia. La., Ool., Nev., Aria., 
N. M. Havana (Ourrie). 
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Polyphylla hammondi. Tex. to Ariz. 

Mecat pergrnta. Dak to Tex., Col., Kan., and N. M. (B),S. Ill. 
prairie (I). 

Metachroma anguttulum. Mont. 

Metachroma parallelum. Mont., Kan. 

Epitragm acutus. Kan., Tex., Mex. 

Phacepholis Candida. Kan., Col., Tex. and N. M. (B). 

Acontia lactipennie. Tex. 

Crambu8 haytiellus. Tex., Hayti. 

Aeilue angusti front. Wash. 

Rhadiurgut leucopogon. Neb., S. D. 

Zodton obliquefatciatum. S. D., Kan., Tex. to Ariz,, Mex., 
Mont., Wash. 

Chelonut angheri. Neb. 

Sphcerophthalma 4 - guttata . Kan., Tex. 

Trielit octomaculata. Ark. 

Odynerut geminatut. Tex. 

Anthophilut pulchellut. Col. 

Tachytet temnut. Tex, 

It will be seen that the above general list fully bears out 
the inference drawn from the Orthoptera alone that the deriva¬ 
tion of this sand fauna is predominantly western. Of 85 species, 
in all, which are not of general distribution, and which, there¬ 
fore, according to Morse, are of especial value in studying fau¬ 
nal differentiation, 78 range in some definite direction from 
the sand region. Less than three percent of these (2 species) 
can be classed as northern, and neither of these is confined to 
sandy laud. Over 14 percent (11 species) are southern, the in¬ 
crease over the northern species being related to the southward 
extension of the Great Plains fauna. The range of several on 
this list seems to be imperfectly defined. Eighteen percent 
(18 species) are eastern species, one of them (Spharidium tcara- 
bmides) lately introduced, and its western limit carried by this 
record still farther westward. Several of these are apparently 
rare species, really of larger range. Pentatoma juniperina, Chale- 
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pus smithi, Opatrinus not us, and Sphairopthalma harmonia, are 
probably true eastern species, the Pentatoma and Opatrinus giv¬ 
ing way in the arid region to other dominant species, though the 
former has lately been found to occur in Colorado. Sixty-four 
percent (47 species) are western, most of them definitely so, 
and over 42 percent (31 species) have not even, been recorded 
from any adjacent state.* Four of the Heteroptera, however, 
have each been listed once at the Atlantic coast, three of them 
in Florida; and there is no apparent reason, except that of 
greater distance, why the eastern sand areas should not acquire 
species of the arid West in the same way as is assumed for 
Illinois. 

Several species of the Illinois valley sand region— Campy- 
lacantha olivavm , Hesperotettix pratensis, H. speciosus, and Schis- 
torerca alutacea —are not rare on the dry soils of the Illinoian 
glaciation in southern Illinois, and last season (1905) the Cam- 
pylacantha was actually abundant there, in both the western and 
the eastern portions, on the common Ambrosia of that district, 
A. bidentata. These species probably do not exist on the black 
soil of central Illinois. 

The presence in the Illinois valley sand region, as reported 
by Mr. Gleason, of several characteristic plants of the Great 
Plains flora, would doubtless attract their own insect fauna, 
and thus may directly account for the presence of a nnmber of 
insect species. 

Sand as a Factor of Animal Environment. 

It has already been stated herein that the presence of sand 
in the soil has little effect on the fauna—and this is true of the 
flora also—until the sand reaches a stage of purity which per¬ 
mits it to dry readily and to drift gradually with the wind* in 
which condition it is called blow-sand; and that except for 
brief periods at times of rain or melting snow, this is dry and 
loose at the surface, but always moist a short distance below. 

In what way these blow-sand conditions have so marked 

• A comparison of these data with those independently obtained from the dona by 
Mr. Gleason, on p. 191, second paragraph, will be of especial interMt. 




an influence on the character of the biota is not very evident. 
The fact that some organisms are attracted by the presence of 
others, only complicates the problem. After casting about for 
species that appeared to be directly influenced by these condi¬ 
tions with the least likelihood of complications of any kind, 1 
selected the acridiid genus Melanoplus. Just why M. flavidua 
should occur only in the most barren blow-sand situations 
while M. femur-rubrum seems interdicted by even a suggestion 
of blow-sand, seems at first sight almost unaccountable. Fac¬ 
tors which might possibly have an influence in this case are 
(1) food supply, (2) moisture, (8) temperature, (4) sparseness 
of vegetation, (5) the mechanical effect of sand, by its drifting, 
etc., (6) protection, (7) competition, and (8) the effect of sand 
on the immature stages. 

Considering these factors successively, the matter of food 
supply might be expected to solve the problem, since McNeill 
(’91, p. 75, M. cmchri) found flavidm constantly associated with 
the sand-bur ( Cenchrus) which grows on sandy ground; but the 
sand-bur is locally vastly more wide-spread than flavidm, and 
in our field-work flavidus was found in blowouts whether sand- 
burs were present there or not. Morse (’99, p. 816) says that 
the food question with grasshoppers is a matter of quantity 
rather than quality, indicating that they have but little pref¬ 
erence as to food supply. As to the subject of moisture, 
there is doubtless at times much difference between sand and 
ordinary soil in this respect. Capillary action is stronger in 
ordinary soil, which therefore dries out more deeply, and at 
the surface more slowly, than sand; but ultimately one is as 
dry as the other. The factor of atmospheric humidity at close' 
range with the soil may have some influence upon these geoph- 
ilous species, as its variations over sand and earth would doubt¬ 
less be expressed by quite unlike curves. With regard to the 
direct water supply of these insects it must be remembered 
that they drink dew only, which is at least not noticeably de¬ 
ficient over our sand regions as compared with prairie soils. 
The third consideration also, that of temperature, presents only 
vague possibilities which seem insufficient to limit the local 
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range of these species. In clear weather the temperature over 
the blow-sand is probably higher by day and lower at night 
than in the case of ordinary soil, but the difference in this 
respect can not be great between some grassy tops of sand-hills 
occupied by Jiavidus and a close-cropped prairie pasture where 
femur-rubrum abounds. With regard to the sparseness of the 
vegetation usual on sand-dune tops, this can hardly be an influ¬ 
ential factor, as it is not a constant feature of the areas known 
to be occupied by ftavidus\ and the mechanical effect of drift¬ 
ing or loose sand upon such active insects with so well-devel¬ 
oped an exoskeleton, is surely of little consequence to them. As 
to protective coloration, both of these species are protectively 
colored. McNeill (’91) notes the strongly imitative colora¬ 
tion of Jiavidus on sand; femur-rubrum is slightly darker above 
than Jiavidus, and therefore better suited to an ordinary 
soil surface; but, in any case, protective coloration is an 
effect rather than a cause. Insects which are adapted to ob¬ 
tain food in exposed situations usually approximate the ap¬ 
pearance and color of something in their normal surround¬ 
ings, but surely do not fit themselves in wherever their original 
coloration matches best. The next factor, competition for 
space, is suggested in explanation of the limitation to sand 
of insects such as Jia vidus, the idea being that they are species 
also fitted for existence in more favored situations, but simply 
unable to hold their own there in competition with other spe¬ 
cies such as femur-rubrum. The facts of general and local dis¬ 
tribution, however, do not support any such idea. Lastly, the 
effect of sand on the immature stages comes up for considera¬ 
tion. This is an important factor, analogous to taking root 
and dissemination among plants, and may ultimately prove to 
have a considerable influence on local distribution; but we 
have no data as to these stages in Jiavidus. Grasshoppers ordi¬ 
narily choose a rather hard soil in which to place their egg mass¬ 
es, and excavations in sand are not maintained with the same 
facility as in earth without special adaptations for the purpose. 

In general, therefore, it may be said that while there are 
a number of minor differences in the biotic environment on 
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blow-sand and ordinary soil which further observation and ex¬ 
periment may show to have a controlling influence on the local 
distribution of species, these factors do not, so far as our pres¬ 
ent information goes, satisfactorily account for the observed 
peculiarities of specific distribution. 

The Relation of Sand and Climate to Insect Colobation. 

One of the most evident color adaptations among sand in¬ 
sects is that of direct imitation of the color effect of the sand. 
The exposed condition of insects upon any surface where the 
vegetation is more or less scanty makes it advantageous that 
all species existing there and lacking other means of protec¬ 
tion should be as inconspicuous as possible; and species on 
our list belonging to various orders, have developed remarkably 
pale dorsal colors, apparently for this reason. In the case of 
the Carolina grasshopper ( Dmosteira Carolina), which inhabits 
not only the sand surfaces in this district but also the darker 
bare surfaces, individuals taken on the sand seemed to show a 
decided approximation towards its color when compared with 
those from darker ground in Champaign county. Vosseler, who 
has studied out and described in detail the fundamental pattern 
of the Acridiklfr (’02, Bd. 17, p. 22), calls attention to the fact 
that the molting occurs in daylight, and that the nearly col¬ 
orless fresh exterior is then exposed to the action of reflected 
rays from surrounding surfaces, which, he suggests, may in 
some way, by photographic action, produce an approximation 
to their general color. How this can occur is not clear, but 
Poulton’s experiments on Lepidoptera, and various other obser¬ 
vations, all point to some such effect. The observations con¬ 
cerning the Carolina grasshoppers above recorded (made before 
reading Vosseler’s paper), and the great differences in the ground 
color of individuals of this species can be satisfactorily account¬ 
ed for only in this way. 

The more evident examples of sand imitation are the pale 
brown of Harpalus testaceus, If. erraticus, and Geopinus incrasm- 
tus, the broad white markings of Cicindela lepida and Tetra- 
gonoderus fasciatus, the ashy grays of Stachyocnemis and Emble- 



212 


this griseus, the brown color of Gryltus personatus and Udeop- 
sylla robusta, and the remarkable approximation to sand-color 
effects in Trimerotropis citrina , Spharagemon wyomingianum, and 
other Acridiida\ 

The subject of the protective colorations of the phytophi- 
lous species is an extensive one, and not closely related to the 
subject under discussion. The phytophilous, yet undoubtedly 
xerophilous, green grasshoppers of the genera Campylacantha 
and Hesperotettix provoke additional questions as to the envi¬ 
ronmental factors which limit them to dry soils. Corimelcena 
ciliata, both phytocolous and arenicolous, unless protected by 
the usual “bug” odor or flavor, may escape its enemies by what 
Dr. Forbes has called a resemblance to nothing in particular; 
and apparently the same is true of the Tenebrionidce. It is per¬ 
haps going a little too far, however, to tell here that I was 
once, for a moment, completely deceived on seeing Rhyssematus 
lineaticollis lying in the axil of a milkweed leaf alongside a rail¬ 
road track, by its exact resemblance to a locomotive cinder. 

A type of coloration quite opposed to mimicry is that of 
the non-sympathetic, or contrasting and conspicuous, colors. 
Examples of this type are seen in the bright colors—-presuma¬ 
bly serving as a warning—of certain exposed sand insects oth¬ 
erwise protected, such as the stinging Mutillidee and Bembecidce, 
the bug Perillus circumcinctus, and some of the tigeir-beetles 
(Cic/mdelidw). A curious fact was noted with regard to the 
large female mutillid, Sphcerophthalma occidentalis. This is 
not rare in southern Illinois and is of the usual bright scarlet 
color. So also is an example from Meredosia; but the six indi¬ 
viduals captured near Havana were all of a faded golden-oehre- 
ous tint when taken. The latter locality is about its northern 
limit, and we have never taken it elsewhere in central Illinois. 

Other species are apparently colored in imitation of the 
preceding class. Phidippus insolens, a spider of the blow-sand, 
is colored and shaped in close imitation of a mutillid. Laphys- 
tia 6-fasciata, a fly of the blowout pits, resembles a sand wasp 
{Microbembex monodonta ) of the same situations both in actions 
and appearance. Volucella fasciaia,, a very prettily striped syr- 
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phid fly common in these sand regions, resembles a wasp. A 
marked case of imitation was that of Chelonus texanus, flitting 
in sparse low vegetation in company with an nndescribed 
Schizocerus, and with difficulty distinguishable from it while in 
action. 

The non-sympathetic colors of the Acridiidm , such as those 
of the hind wings and hind tibiee, are of unusual interest, es¬ 
pecially as they seem to be subject to alteration—to a varying 
degree in different species but always in the same direction— 
as the effect of certain climatic influences, apparently that of 
the degree of humidity, or of humidity and temperature com¬ 
bined. 

The bright colors of the hind wings, especially noticeable 
in the (Edipodinw, are curiously at variance with the modest 
protective tints of the insect at rest. Vosseler suggests that 
those rainbow hues, which rival in brightness even those of the 
Lepuloptera, constitute a “contrast-mimicry.” While the pur¬ 
suer is dazzled by the flashing colors, the wings are suddenly 
closed, and the insect settles quietly to the ground, all track of 
it being lost in a monotony of color. The genus Catocala, among 
the Lepidoptera, is apparently an exactly parallel case. These 
depend for protection on the close resemblance of the fore 
wings to the bark of the trees on which they rest. It would 
seem, however, from the data which follow, that any explana¬ 
tion of the origin of the hind-wing colors of Orthoptera should 
apply to those of the hind tibiae also. 

Bruner (’98) has pointed out that red-winged species—and 
he might have also said individnals—of grasshoppers are most 
common in humid regions, and yellow-winged ones in more or 
less arid regions; that in mountainous regions “just between 
the dry and wet conditions” blue-winged forms occur; and that 
hum the Atlantic coast to the eastern edge of the Great Plains 
red or orange is the characteristic color, while on the plains 
and in other arid districts west and southwest these give way 
almost entirely to yellow. 

In Illinois the hind wings of Hippim** tuberculatm and E. 
phcenicopterus are red, rarely yellow. Those of our common 
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and only prairie species, H. rugosus, and also those of H. halde- 
manii, show a wide variation from bright red to nearly white. 
The variation is usually discontinuous, there being three or 
four fairly distinct colors: red, pinkish, yellow, and yellowish 
white. Our collections of rugosus in the Illinois State Labora¬ 
tory of Natural History, mostly from the humid prairie of cen¬ 
tral Illinois, were classed as red and yellow. There are 141 rugo¬ 
sus in all, 37 red-winged and 104 yellow, the latter number in¬ 
cluding 46 taken in 1905, of which 15 were clear yellow, and 31, 
taken mostly on the drier southern Illinois soils, were pale 
whitish yellow. Haldemanii from the sand region in 1905 were 
22 red, 1 pinkish, and 9 yellow. Hippiscus tuberculatus and 
Fsinidia fenestralis, normally red-winged in Illinois, are yellow¬ 
winged in the West. The only species variable in wing color 
and common in both the Illinois sand regions and on the humid 
prairie are Hippiscus rugosus and A rphia xanthoptera, but I have 
not at present a sufficient number of these from each locality 
for comparison. 

The facts at hand warrant the conclusion that while the 
species of a given locality, and even the individuals of a species, 
may differ greatly among themselves in regard to wing color¬ 
ation, the general tendency of arid climates to replace red with 
yellow and, under certain circumstances, yellow with blue, is 
too evident to be questioned. 

A veryisimilar effect upon tibial coloration is even more ev¬ 
ident, and I have taken especial pains to collect evidence on this 
point. A notable series showing a direct influence of the blow- 
sand environment—virtually equivalent to climatic influence— 
upon species within a short distance of each other, is afforded 
in the genus Melanoplus by nearly every active sand-dune ex¬ 
amined by us. In the first place, on the least sandy areas in 
the nearest level cultivated ground, the dominant Melanoplus 
is femur-rubrum, always with bright coral-red hind tibia. Sec¬ 
ondly, on the drier and more sandy grassy ground of the base 
or lower slope of the dune we find it replaced by M. atlanis and 
M. minor. Atlanis is here unusually variable in tibial color. 
Most frequently it is red, as in femur-rubrtm ; sometimes paler, 
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even pinkish, with bluish at base; or else bluish green, apically 
yellowish or pinkish, the bluish green varying slightly towards 
blue or green; or even yellowish. The difference between red 
or salmon-pink, on the one hand, and the bluish to yellowish 
tints on the other, is generally well marked. Of 70 specimens 
of this species quite indiscriminately collected in the sand re¬ 
gion, 46 had reddish tibiae, and 24 were of the blue-green or 
yellow type—about one third of all, therefore, not being red. 
The 46 red ones were 28 males and 28 females; the 24 blue- 
green ones, 11 males and 13 females,—indicating that in this spe¬ 
cies at least the sexes are evenly divided in this particular. 
Twenty specimens of minor taken, had the tibiae either green¬ 
ish blue or coral-red, without intergrades, 12 of these bluish 
and 8 red. Only five of these were males, all with bluish 
tibiae. 

Thirdly, on the upper parts of the dunes, where loose sand 
and tufted growths begin (PI. XVIII., Fig. 1), these species are 
replaced by swarms of M. angustipennw. This has clear blue 
tibiae, rarely coral-red. A continuous search for examples 
with red tibiae in this situation yielded only two specimens, 
both undoubted angustipennis, one of each sex. The number of 
this species taken was 125. Lastly, as one approaches and en¬ 
ters the wind-excavated hollows of the apex, M. flavidus be¬ 
comes most abundant. This invariably has tibiae of a brilliant 
and beautiful blue, approaching the shade of cobalt-blue. 

In the dense black-jack oak brush which irregularly covers 
large areas of these sands (PI. XXI., Fig. 1), four more species 
of Melanoplus are found: luridua, impudicus, fasciatus, and scud- 
deri. In comparison with the four open-ground species previ¬ 
ously discussed, these four sheltered species confirm the gen¬ 
eral deductions, as they all invariably had red hind tibiae. This 
is true of these species elsewhere, excepting fasciatus, of which 
individuals with pale green tibiae have been recorded. 

In the above comparisons of species from open ground I 
refer to the colors of local examples from the sand regions only, 
and an examination of records of the same species for the hu¬ 
mid prairie and the sand region of the foot of Lake. Michigan, 
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with its moister atmosphere, at the eastward, and for the more 
arid western regions, will be of interest. 

Femur-rubrum and aflame are common on the humid prai¬ 
rie of Illinois. The tibiee of the former are always red there, 
as in the sand region; those of the latter, as shown by a large 
number of specimens, are about ninety percent red—the rest 
being green—instead of only two thirds red as in the sand re¬ 
gion. Blatchley (’08) says of angmtipennis in the Lake Mich¬ 
igan sand region, that at least one third had red tibisB, the rest 
blue. In a series of 64 specimens, 88 males and 81 females, 
taken by me near Waukegan, exactly one half have red tibiae. 
This is very significant, since red tibiae were seen in only two 
out of 125 of the same species in our western Illinois sand re¬ 
gions. The tibiae of minor, according to Blatchley, are usually 
pale blue, pinkish at tip, sometimes red or dull yellow. 

Of these four species in regions to the westward I have 
found the following records. McNeill (’99) found one female 
femur-rubrum in October in southwest Arkansas with green 
hind tibiae. In Texas I have recorded (’06) two such occur¬ 
rences among only a few specimens seen in the early part of 
the winter. Scudder (’97) says the hind tibiae are normally red, 
occasionally more or less tiDged with yellowish, very rarely 
pale green with a yellowish tinge. Examples with greenish 
tibi® are recorded by him from the alpine region of the White 
Mountains, and from Massachusetts, Utah, Texas, and Mexico. 
The Massachusetts localities appear to be sandy districts. Gil¬ 
lette (’04) notes that the uniform fuscous-brown of this species 
in the East becomes in Colorado variably yellow-brown or with 
bluish tints, in the latter case the tibi® also often bluish. 

As to atlanis, Scudder (’97) says the tibi® are normally 
rather bright red, not infrequently pale red, green, or yellow, 
or even dark blue. According to him, examples from the arid 
West are decidedly paler and more ashy, also those from sandy 
localities such as the seashore. He records green tibi® in New 
Hampshire and Massachusetts at the East, and in Montana, 
Wyoming, Dakota, Colorado, Nebraska, and Missouri at the 
West; also blue tibi® in Iowa, Colorado, Utah, and Texas; bnt 
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thinks the red are always in the majority. McNeill (’99) re¬ 
cords from Arkansas 39 atlanis with red tibiae and 42 with green. 
Caudell (’08) fonnd the tibise of tbis species in Colorado to be 
bright red, yellow, or blue. Cockerell (’89) calls the blue-legged 
form cceruleipes. 

Scudder says the hind tibiae of minor are generally nearly 
uniform in color, usually pale red or glaucous, sometimes plum¬ 
beous or yellowish. Dodge (78) noted “a red-legged variety” 
in Nebraska, of which he had taken many, but, as in our col¬ 
lections, all were females. As in the previous comparison con¬ 
cerning this species, the evidence is not full enough to be of 
value here. 

Scudder (*97) records only six specimens of angustipennis, 
all from Montana and Nebraska, describing the hind tibiae as 
glaucous, feebly lutescent apically; but he has described M- 
coccineipes , with bright red hind tibiae, from 69 specimens from 
Utah, Colorado, Nebraska, and Kansas, which is now generally 
regarded as merely the red-legged form of angustipennis. If 
such it be, then the usual rule seems reversed in this case, and it 
may possibly be that, after all, the two are not the same spe¬ 
cies. Gillette (’04) records for Colorado a single male of an- 
gnstipennis and moderate numbers of coccineipes, but remarks 
on the probable specific identity of the two. 

The only record of variation in Jiavidm which I have seen, 
is that of a single otherwise abnormal, doubtful example from 
Colorado with pale red tibiae (Scudder, ’97). 

Melanoplus packardii , a very variable species of wide range 
west of the Mississippi, basthe tibise either glaucous or uniform 
red, according to Scudder (’97). He had 176 specimens. 
These showed that in this species red tibise prevail, perhaps ex¬ 
clusively* at the northward, occurring from British Columbia 
to Montana, and thence to New Mexico and Kansas. Both red 
and blue tibise are seen in examples from Montana, Utah, Col¬ 
orado, and Nebraska, and blue only in the specimens from Wy¬ 
oming, Iowa, and Texas. Bruner (’85) received quite a num¬ 
ber of examples of packardii from Oregon and vicinity, all of 
which had the hind tibise red, instead of bluish—-the usual color 
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in Nebraska specimens. Gillette states (’04) that the species 
occurs both on hills and on level ground in Colorado, and of his 
specimens 69 had red and 58 blue tibiae. McNeill (’99) found 
the tibiae green in southwest Arkansas, red and green in Newton 
Co., and purplish red in Marion Co. The records of this species 
indicate that the cooler northern climate has the same effect 
as a humid climate in favoring the development of red tibiae. 

The Rocky Mountain locust, M. spretus, has red tibiae, and 
its normal range is from the Saskatchewan towards Colorado and 
Utah. Examples with pale blue tibiae (M. spretus cmruleipes 
Ckll.) are recorded from Nebraska by Dodge (’78). 

Finally, Scudder has separated M. bivittatus , having yellow 
tibiae, from femoratus, having red tibiae, but these are almost 
certainly varieties of one species. Femoratus ranges from Nova 
Scotia and Maine to British Columbia and California, and south 
to Colorado, Nebraska, Missouri, Illinois, Indiana, Maryland* 
and North Carolina. It is much the commoner of the two in 
Illinois, all but 4 out of 133 taken by us in this state being of 
this variety. Bivittatus abounds on the Great Plains, ranging 
principally from Texas to Utah and Nebraska and, in lesser 
numbers, from Texas to Ohio, and northward into Canada be¬ 
tween Manitoba and the Pacific. The range of these two spe¬ 
cies accords with that of thetwotibial color-varieties of species 
previously mentioned, indicating that variation in tibial color, 
which is the only constant difference noted between bivittatus 
wad femoratus, is not a sufficient basis for specific separation. 

Briefly, then, some species of Melanoplus have bluish tibise 
only, some red onl’y, regardless of locality, but in other species 
we find individuals with both kinds of tibial coloration in vary¬ 
ing proportions, red on the one hand, and various combina¬ 
tions of blue, green, and yellow on the other, the proportion of 
the two differing greatly according to species and also accord¬ 
ing to locality, in all species but possibly one the blue tibieei 
increasing with the increase in aridity or in sandiness, except in 
higher latitudes, and being most numerous east of the Rocky 
Mountains, from Texas to Nebraska, and least so east of the 
Mississippi and towards the extreme north. • 
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The details previously given are collated in the following 
table, in which the figures, when standing alone, represent per¬ 
centages of individuals of the variety with bluish to yellowish 
tibiae, instead of red. Estimated percentages are queried, and 
dashes indicate lack of data or non-occurrence of species. In 
the absence of precise data the proportion is expressed by words, 
or, if unknown, is indicated by the plus mark (+). 

DISTRIBUTION AND PROPORTION OF MBLANOrLUS HAVING BLUISH TO YELLOWISH HIND TIBLJE. 


Species 

Extreme 
N.W.U. 8. 

Col. 
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1 

— 

3 

“some” 

0 


The variation in tibial color has no marked relation to sex. 
In the small series of M. minor at hand the tibiae are bluish, or 
in the female sometimes red; in M. angmtipennis from Wauke¬ 
gan two of every three males have red tibiae (21 of 83), and two 
of every three females have them bluish (90 of 81). 

This tibial variation belongs to what Bateson calls discon¬ 
tinuous variation, the transition from red to bluish in a series 
of specimens being more or less sudden. Specimens at the 
point of chdnge show one color basally and the other apically. 
This variation is attributed by Cockerell (*89) to an influence 
promoting or arresting a metabolism of pigment. The order of 



























the change seems to be, as in the spectrum, from red to yellow, 
then green, then blue, the intermediate steps between red and 
green or red and blue being usually absent 

Local Distribution of Species in the Sand Areas. The 
Insect Associations. 

A careful study of the life of a region soon enables one to 
separate it into biological groups or associations, although in 
the ultimate analysis nearly every species requires a shelf of 
its own in the biological classification. It does not seem desir¬ 
able in this connection to attempt more than a sketch of the 
insect life of each of the various general types of environment 
in the sand region. The observations here recorded are given 
also in the annotated list which follows. 

One would not at first sight expect to see much life on the 
areas of bare sand or with very scanty vegetation, (PI. X., 
XI1I.-XVI.,) but, in fact, all except the larger entirely barren 
areas are busy scenes of insect activity, and there seems to be 
no great change in relative numbers from year to year. The 
exposed species of the blow-sand may receive attention first. 
These are largely predaceous. Cicindela formosa gemrosa and 
C. scutellaria lecontei are common everywhere (PI. XIV., Fig. 1; 
XV., XVI.), and the light-colored and wary C. lepida flits on 
the bare sand in blowouts (PI. XIV., Fig. 1,2). The vertical 
burrows of their larvae may be seen opening here and there, 
and the beetles themselves may be dug out of such burrows in 
wet weather. Staphyocnemis apicalis likes to run over the sand 
among thin vegetation (PI. XVI.), and is sometimes seen in ex¬ 
cessive abundance. Returning to a locality where it had 
been thus abundant the day before, rainy weather having set 
in meanwhile, I could find only one or two nnywhere in die 
vicinity where they had just before been most numerous, and 
these were hiding under dried horse-dung. Some were once 
noted apparently feeding on a bit of fresh bird-dropping. Lep- 
idoptera are not much in evidence here, except Eubaphe and 
Crambu8 haytiellm, which are not infrequent. In die blowouts 
(PI. XIV., Fig. l)Microbembex monodonta&nd Laphystia 6-ftmiato 
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are seen resting on the bare sand and occasionally making a 
short quick flight. Betnbex spinolce is occasional. The Bembe- 
cida> oviposit in burrows in the sand and provision them with 
flies. The red female Mutillidce are conspicuous as they walk 
hurriedly along, presumably in search of insects with which 
to stock their nests, often followed by the black, winged 
males. (PI. XIV., Fig. 1; XV., XVI.) Predaceous flies, Anthrax 
and Asilidce, the latter including Laphystia, are common, rest¬ 
ing on the sand or flying about. (PI. XIV., Fig. 2; XVI.) Those 
alert personifications of incessant activity, the Ceropalidee, flit 
rapidly along near the ground amongst the vegetation, (PI. 
XVI.,) searching for spiders for their nests, and if the spider 
Phidippus insolens did not look so much like a female mutillid 
it might not be able to assume the manner which gives it 
its specific name. Of course the grasshoppers are a conspicu¬ 
ous feature of the blow-sand, Melanoplus flavidus and if. angus- 
tipennis and the bright-winged (Edipodince —such as Spharage- 
mon Wyomingianum, Hippiscus, Psinidia fenestralis , and others— 
jumping about or flying here and there over the bare sand. (PI- 
XIV., Fig. 1; XV., etc.) 

Logs, boards, dried dung, and other shelters are not very 
common on the sand prairie, but underneath them we find a 
second and very interesting group of insect associations. At 
the Devil’s Neck we have found Gryllus personatus, Nothopus 
zabroides, Cmthophilm sp., Geopinm incrassatus, Cratacanthus 
dubius , Harpalus caliginosus , Anisodactylus rmticus, Termes flav- 
ipes, and others, the Carabidm all quite abundant. In June 
many Nothopus were found here, but all were dead. Under 
bark and sticks on sand under trees (PI. XX., Fig. 2) were * 
Ischnoptera intequalis, Udeopsylla robusta, and some curious 
cydnid nymphs. Beneath boards on very sandy pasture land 
were Lacon redangulus and Opatrinus notus in abundance, also 
Harpalus testaceus and H. erraticm , the latter commonest. Un¬ 
der the remnants of a dead animal in a blowout were Trox sea- 
brosm and Canthon nigricornis. 

■ A third group are the burrower&in bare sand, among which 
are the tiger-beetles and their larv® and various HymenopUra. 



The ant-lions made their obconic pits wherever they could se¬ 
cure protection from rain, and waited at the bottom for an 
unwary insect to walk into the trap. A tiny snrface-bnrrow 
in open sand, like that of a mole, was made by a small carabid 
larva. The most cnrious work seen, was that of a small active 
microlepidopterous larva, which webs together a tube of sand, 
usually beginning at the base of a plant, and extending it long 
distances (two or three feet), up to the tops of the stems. We 
have found these web tubes on Onagra and several other herba¬ 
ceous plants. The adult was reared by Mr. J. J. Davis, and named 
by the Bureau of Entomology Olethreutes dimidiana. Discrep¬ 
ancies in the biology of that species and ours lead us to think 
that an error has crept in somewhere. The web closely re¬ 
sembles that of Prionapteryx nebulifera, described and figured 
by Daecke (’05), which he found on huckleberry and sand myr¬ 
tle growing on white sand in New Jersey; but Mr. Daecke has 
seen our larva, and says it is not the same as his. 

Turning now to the tufted and moderately dense vegetation 
of the neighboring areas of open waste land, too sandy for cul¬ 
tivation or even for pasturage (PI. XVIII., Fig. 1), there is 
found an apparently inexhaustible variety of insect life. Grass¬ 
hoppers swarm everywhere here. Melanoplus angustipennis is 
as numerous here as M. femur-rubrum on the prairie pastures. 
Ageneottetix scudderi, Psinidia , and Trachyrhachis, as well as the 
more familiar Dissosteira and Hippiscus rugosus, are seen in fall, 
and Hippiscus phcenicopterus and H. haldemanii in June. About 
the Devil’s Neck, .Amphitornus bicolor, a species of the Great 
Plains, was now and then taken in such ground. In short 
growths of coarse grass at the Moline Sand Hill were large 
numbers of Orphulella speciosa. Upon the vegetation of the 
waste areas mentioned were CEcanthus 4-punctatus, Bacunculus 
blatchleyi, and Conocephalus robustus, —the latter, head down, 
simulating a grass leaf,—also Campylacantha, Neottiglossa sulci- 
frons, and a host of others. The Campylacantha was not con¬ 
fined here to Ambrosia bidentata, upon which we uniformly 
found it in southern Illinois. Here ant-lion adults fluttered 
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weakly about. The song of Cicada marginata, resembling that 
of the periodical cicada, was heard; and in the twilight came 
the penetrating shrilling of Conocephalus robust as, and the rat¬ 
tling note of the male of Heliocheilus paradoxus, as moths of 
the latter species danced in groups here and there. 

The abundant wild flowers were visited by large numbers 
of bees, wasps, and other aculeate Hgmnoptera, many of which 
were species rarely or never seen on the prairie ,—Dielis plu- 
mipes, for example,—probably associated with the unusual flora. 
Families which nest in sand were well represented, such as the 
Larr'uhv, which capture young Orthoptera to provision their 
nests, the Bmbecidtr , which use flies for this purpose, and the 
bee family Colldidaf. In fact, this kind of region seems partic¬ 
ularly favorable to the development of those insects in great 
numbers and variety because of the undisturbed ground and 
vegetation in addition to the character of the soil. Hoppner 
(’01) shows that similar conditions prevail in a tract of dune 
sands along the Weser valley in Germany, finding there six 
characteristic local species of bees, and three others more 
abundant there than elsewhere, the total list including two 
thirds of all the bees found in northwest Germany. To de¬ 
velop this subject for our district would require vastly more 
time than was available. 

The insects associated with some of the more common 
plants of the sand region may next be grouped under their re¬ 
spective plants. 

Mesadenia atriplicifolia.—This, may well head the list of 
host plants, with its interesting insect guests. On the flowers 
of scattered clumps of these plants were two far western spe¬ 
cies, a large tenebrionid (Epitragus acutus) and a long-legged re- 
duviid (Zelus socius), also Lygmts bicrucis, and, upon the stems, 
Languria bicolor, the larvae of which burrow in the stems. 

Opuntia humifusa .—This cacttls was usually abundant, and 
sometimes supported flourishing colonies of Pentatoma juniperi- 
na. It was also responsible for the presence of the bright-yel- 
low-striped chunky little syrphid fly, Volucetla fasciata, seen 



feeding in the flowers of various plants, as its larva lives in the 
cactus flesh. Collops tricolor , Actnceodera tubulus, and Strigoder- 
ma arboricola were noted within the flowers. 

Onagra biennis .—In addition to the larva of the web tube 
previously mentioned, this was fed upon by Attelabus bipustu - 
latus, Haltica fuscocenea, Tyloderma foveolatum, and Chalcoder- 
mus collaris, and often harbored a number of adult Metachroma 
parallelum. 

Monarda punctata .—This abundant plant of the sand re¬ 
gions about Havana was seen at different times to have its 
stems dotted with Coritnekena ciliata and Sehirus cinctus. The 
GorimeUma, usually considered quite a rare species, was also 
extremely abundant in nearly bare sand about the bases of lit¬ 
tle grass tufts, every turn of the finger in the sand bringing 
several to the surface. Honey-bees were common upon the 
flowers of the Monarda. 

Gommelina virginica — The leaves of this plant were white- 
streaked by the feeding of adults of Lema cornutd, the larva of 
which bores in the stems. 

Rhus aromatica .—This dense, bushy sumac (PI. XIX.) sup¬ 
ported Blepharida rhois and its sticky larvse, Perillus circum- 
cinctus , and Resthenia insitiva. CatorhiHtha mendiea and Zelns 
socius also occurred on it. 

Euphorbia corollata.—Chariesterus antcnnator was once 
noted very common on flowers of this species. 

Cassia chamwcrista .—This common flowering plant of the 
waste sand land, was well populated. Bombus, Apis, Plesia 
( Myzine ), Polistes, etc., were busy on its flowers, and Phormia 
termnovce was numerous about it. Bruehus cruentatus was swept 
from it in numbers, probably breeding in the seeds. 

Cracca virginiana .—A group of these .plants was infested 
with Macrobasis unicolor. 

Gallirhoe triangulata .—This formed a sprangling tuft of 
stems and long-petioled radical leaves, and at their extreme 
bases, within the tuft, were often large enveloping masses of 
“frog-spittle”, containing bulky blackish larval Cercopidat, prob- 
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ably Lepyronia sordida, the adult of which was taken on this 
plant. 

Euthamia sp. ( Solidago ).—In a small patch of this plant 
the phytophilous Hesperotettix pratensis was quite abundant. 

Along the railroad track near Forest City, Phacepholis Can¬ 
dida was abundant on some undetermined low weeds. 

For the concluding group of inhabitants of the open waste 
sandy land I may appropriately mention ourherpetological ob¬ 
servations in this region, which cover all the characteristic ver¬ 
tebrates noted. There were four of these: the box-turtle ( Cis- 
tudoCarolina, PI. XII.,Fig.2), the striped lizard (Cnemidophorus 
sexlineatus), the hog-nose snake (Heterodonsimus), and a small 
Ilyla, or tree-toad. Ten years ago the box-turtles were quite 
common at the Devil’s Hole, but I have seen very few of late 
years. The striped lizard ranges throughout the valley, and is 
not rare here. The hog-nose is quite common, especially along 
roadsides and sandy shores. 

The general arid aspect of the sandy regions is relieved by 
the moist growth at the bottoms of deep wind-excavations in 
the sand, and here a very different fauna obtains. Adults o$ 
aquatic neuropteroids, such as Hemgenia and various dragon¬ 
flies, rest on plants here or fly about; Locustidte and their nymphs 
suddenly come into prominence,—for example, Xiphidium, Scud- 
deria, and Atnblycorypha uhleri ; and moisture-loving grasshop¬ 
pers, such as Dichromorpha viridis and Orphulella replace 

those of the dry sand. A variety of rare and interesting Hem- 
iptera occurred on this vegetation; for example, Homcemus cenei- 
from. Long grass on the sides of hollows of this kind was well 
populated with elongate tryxaline grasshoppers, Mermiria bi- 
vittata and momexioana and Syrbula admirabilis, the latter in 
the drier and sparser portions. 

The sandy roadways have some fairly definite insect asso¬ 
ciations. Here Aphodius rubeolas, Ganthon Icevis, Onthophagus 
Hecate , and 0 . pennsylvanicue are found at the usual occupations 
of these genera; Anthrax, Erase, and Cicindela formom generom 
and scutellaris lecontei fly along the bare wheel-track lines; Am- 
mophila is common, and Mtgachile latimanus and Epeolas lunatus 
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bunch up in cool or rainy weather on the dead weed stems; 
while the border of dandelions and sweet clover is visited by 
numbers of Volucella fasciatuts, Dielis plumipes, Agapostemon 
splendens, etc. In the level and least sandy roads are found Me- 
lanopfus femur-rubrum and Cicindela pumtulata, and, under 
boards, along the fence lines, Gryllm pmnsylvanicm, Carabm 
syhmus, etc. 

Culture of various kinds accounts for the presence here of 
the potato-beetle, box-elder bug, chinch-bug, potato stalk-borer, 
and house-fly, and of the male of Blatta orientals at an electric 
light. In a street at Forest City, adults of Lucanus pladdus 
were coming to the surface at the base of shade trees along the 
walks. 

Taking up now the forested ground, a situation claiming 
especial attention is the very sandy black-jack land, with its 
matted scrubby growth (PI. XXI., Fig. 1), whose contribution 
to our list of sand insects was by no means small. The char¬ 
acteristic grasshoppers here were Melanoplus luridus, impudicus t 
scudderi, and fasciafus, and Chlomltis consperm. Along the roads 
j.were Hippiscm phanicopterm and Schistocerca alutacea, (PI. 
*XVIII., Fig. 1,) which latter liked to fly up into the oak brush 
when disturbed. Calopteron terminate and C. retimlatum were 
common. The stalks of Scrophularia nodosa were loaded with 
Cosmopepla carnifex in June, and small oak sprouts had at that 
time a great many small click-beetles ( Limonius querdnus) on 
leaves and stems. 

The marginal sand ridge, with leaf-mold and a better de¬ 
veloped forest (PI. XXI.,Fig. 2), had about the usual central Illi¬ 
nois fauna for forest situations. 

Finally, the long stretch of moist sandy shore (PI. XXIII.) 
extending from Quiver Lake to Riverside Park, a distance of 
about three miles, added new elements to the sand fauna, partly 
due to the presence of the river and partly to the sand, and 
seeming but doubtfully eligible to a place in these studies. The 
river-shore-sand grasshopper, Trimerotropn dtrina, whose habitat 
extends in a slender strip along the southern seashore and up 
each shore of our larger rivers, is here in evidence, as usual. 
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Along the narrow strip of wave-washed beach at the foot of 
the sand bluff were great numbers of tiger-beetles, Cicindela 
cuprascem and C. hirtiroUw , also Paratettix cucuflatus. Bembid- 
ium was found along the water margins. Under the driftwood 
were Chltmius sericeus, Patrohus longicornis, Platynm octopunc- 
tatus, and other Carabidtt, also Gryllus pennsylvanicus. In the 
drier sand higher up we have noted Tetragonoderus fasciatm 
and Blapstinus interruptus. Under and about dead fish, turtles, 
etc., are found Saprinus , Hister, Silpha, and Cercyon, often in 
great numbers. Anthrax and Bembex are also common, flying 
about on the dry sand. Among the insects on plants along the 
sandy beach in June, and conspicuous by reason of their great 
abundance, were the daddy-long-legs ( Liolmnum ) on mulleins 
and other plants, and Metachroma angustulum, M. parallelnm, 
and Melasoma fapponica on willow. Even on straggling willows 
and poplars among the sand hills inland (PI. XX., Fig. 1), both 
species of Metachroma were very numerous, and M. paraUelum 
abounded also on a variety of plants. There is no previous 
record of their occurrence this side of Kansas except that of 
paraUelum by Brendel (’87) in this same region. Disonycha 
5-vittata, very variable in markings, was also taken on willow 
among the sand-hills. 

Annotated List of Species. 

The following list includes all species taken within the 
limits of the western Illinois sand regions. No attempt to re¬ 
strict it has been made, since few faunal lists have as yet been 
published for Illinois. The determinations are my own except 
as otherwise stated, and much time and pains have been taken 
to make them accurate. 

I am under obligations for help in securing determinations 
to Dr. L. 0. Howard, Professor Herbert Osborn, Mr. W. S. Blatch- 
ley, Mr. A. L. Melander, Mr. E. S. G. Titus, and Mr. Frederick 
Knab, and their cordial cooperation is gratefully acknowledged. 
My friend and collaborator, Mr. Gleason, has helped me with 
the plant names. Mr. J. J. Davis and Mr. E. 0. Johnson, of 
the University of Illinois, who accompanied me on the field 
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trip of June, 1905, have very generously permitted the free use 
of their collections and notes in this connection. The fulness 
of the records for Meredosia and the Moline Sand Hill are due 
in no small degree to the keen discrimination and enterprising 
activity of my field assistant, Mr. Frank Shobe. The extensive 
collections and excellent library of the State Laboratory of 
Natural History, and the Bolter Collection of Insects at the 
University of Illinois have been especially useful to me. The 
entire series of specimens collected has been turned over to 
the State Laboratory. 

For each species the sand region localities and dates are 
given, so far as known, and usually, in parenthesis, the number 
of specimens taken, if more than one, followed by biological 
notes or other items of interest. The systematic notes (unless 
very brief), including descriptions of new species, appear under 
a separate heading at the end of the list, and are referred to by 
number. Finally, the distribution of the species in Illinois 
outside the sand regions is given, data being derived from the 
State Laboratory collections, the Bolter Collection, and pub¬ 
lished lists, supplemented by my own observations. The source 
is cited only in case of the Bolter Collection and published lists. 
The exact known distribution of the rarer species is given in 
full; the more common ones are followed simply by “Ill.”, or, if 
known to be of general occurrence throughout the state, by “All 
Ill.” The most important of the published lists referred to are 
those of Mr. Charles Robertson for Carlinville, of Dr. Bren- 
del (’87) for Pqoria, of the Chicago group of entomologists 
(see Kwiat,’05), of McNeill (’91—Illinois Orthoptera),oi Melan- 
der (’ Od—Mutillidce ), of Wolcott (’95-’00—central Illinois Cole- 
optera), and of H. Carman (’92 —Amphibia and Beptilia. The. 
distribution outside of Illinois of species of restricted range has 
already been given under “Geographical Distribution”. 

The main Illinois Valley sand region (see map) extends 
from our southernmost locality, Meredosia, which is about 
eighty-five miles north and a little west of St. Louis, to near Pe¬ 
oria, about an equal distance northeast of Meredosia. Oar 
northernmost locality is the Moline Sand Hill, in the Rodk River 
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valley, northern Illinois, about eighty miles northwest of Peo¬ 
ria. Collections in the Illinois River area are cited from Tehe¬ 
ran, at the eastern border of this area, fifteen miles east of Ha¬ 
vana, from Pekin, ten miles below Peoria, from Matanzas Lake, 
eight miles below Havana, and from the sand beach of Thomp¬ 
son Lake, in Fulton county, opposite Havana; but especially 
from six principal regions in the vicinity of Havana, desig¬ 
nated by numerals. Those who care for topographical rather 
than geographical detail may note that H.l, 2, and 8 are the 
three principal blow-sand areas, counting from north to south 
and in order of sandiness; that H.3 has a large admixture of 
areas of black-jack growth; that H.4 and 5 represent forest on 
sand; 4, the newer growth (black-jack), with some open ground; 
and 5, the older and more varied forest, approaching ordinary 
Illinois forest conditions with a little open sandy ground; and 
that H.6 is the immediate sandy river beach and lake beach 
along the western margin of the sand plain. For convenient 
reference, the principal details with regard to these various 
localities are summarized as follows: 

H.l = the Devil’s Neck, ten miles north of Havana, open 
land, a large area of barren sands and blowouts, approached by 
sandy roads. (See p. 197, and PI. XII., Fig. 1; XIV., Fig. 1; 

XX. , Fig. 1.) 

H.2 — the Devil’s Hole, two miles east of Havana, similar 
to H.l but smaller. (See PI. XIII.; XIX., Fig. 1; XX., Fig. 2.) 

H.8 = a large area of rolling sand-hills with occasional 
blowouts, considerable waste sandy open land, and areas of 
scrubby black-jack forest, lying south and southeast of Havana. 
(See PI. VIIL-XI., XV.-XVII.) 

H.4 = the east margin of the sandy postglacial island north¬ 
east of Havana near the center of which is the Devil’s Neck. 
This margin is mostly covered with black-jaok. (See PI. 

XXI. , Fig. 1.) * 

H.6 =*the marginal sand ridge just above Havana, mostly 
coverdd by comparatively well-developed forest growth. (See 
p. 108, and PI. XXL, Fig. 2.) 
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H.6 = the sandy beach, moist near the water level, extend¬ 
ing for a mile or two along the river and lakes just above and 
below Havana. (See p. 198, and PI. XXIII.) 

H.m. = miscellaneous situations about Havana. 

Mer. = a very sandy small area, with blowouts, some black¬ 
jack, sand-pit, and adjacent sandy river bank, just south of 
Meredosia, Ill. (Seep. 198.) 

Mol. = the Moline Sand Hill, on the left bank of the Rock 
River near Moline, with a small summit area of waste sand 
land, and blowouts, adjoining a close-cropped sandy pasture. 
(See p. 198.) 

For the sake of brevity, Je., Au., and S. are used respectively 
for June, August, and September. 

Arachrida. 

Phidippus insolent Hentz (Banks, det). H.l, 4, Mer.; Je. 6, 7, 
Au. 20, 22, 29. (8) Blow-sand and dune tops. Mimics fe¬ 
male Mutillidm. 

Acrosoma rugosa Emerton (Banks, det.). H.5, Au. 12. 

Wala mitratus Hentz (Banks, det.) H.2, Au. 18. 

Tetragnatha laboriosa Hentz (Banks, det.). H 2, Au. 18. 

Xysticus gulosue Keys (Banks, det.). H.2, 4; Je. 6 (immature), 
Au. 18. (5) 

Liobunum vittatum Say (Banks, det.). H.2, 6; Je. 9, Au. 12, 18, 
19.‘(11) Abundant on mullein along river bank All Ill. 
Trombidium loeustarum Riley. H.2, Au. 19. (2) On Melanoplue 
angustipennis. 

Platvptkra. 

Termes davipes Kollar. H.2, 6; Au. 17,19. (8) Common on the 

under part of sticks and logs on sand. Observed swarming 
from a house in Havana. Ill., especially southward. 

Obthopteba. 

Isehnoptera inwgualis Sauss.-Zehntn. H. 1,2, 4, (5, H.m.; Je. 7, 8, 
9,12, Au. 18,19, 20, 22. (11) All Jll., common; Iowa. 
Blatta orientalis Linn. H.m., Je. 18, 26. (2) 111. 

Baounoulus blatohleyi Oaud. H.l, Au. 22. (2) On dry prairie 
vegetation. All Ill., not rare; L. Geneva, Wis. (Note 1) 
Tettix arenosus Burm. H.6, H.m.; Apr. 18, May 6, Je. 8, 9. (8) 
All HI. 
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Paratettix cucullatua Burra. H 6, Mer.; Je. '.), Au. 29. Nymphs, 
Je. 8, 9. (9) Moist shores. All Ill. 

Met'miria neomexicana Thom. H 2, 4, Teheran; Au. 18, 19, 20, 8. 
2. Nymph, An. 17. (88) With the next species among long 

bunch-grass ( Pnnicum virgatum) in old blowout between 
dunes. No other Illinois records. 

Mermiria bivittata Serv. H.l, 2, 8, 4, Mer.; Au. 12, 18, 14, 18, 22, 
80, 8. 2. (81) With the preceding; also in patch of Cracca. 

Tamaroa (8. III.), long grass on summitof Mississippi R. bluff 
at Chautauqua, Ill., near Grafton, July 20. 

Syrbula admirabilia Uhl. H.2, 8, 4, Teheran, Mol.; Au. 12, 17, 18, 
8. 8. Nymphs, Au. 19, 20. (17) All Ill., dry grassy ground. 

Eritettix virgatua Scudd. H.4, Je. 6. (Note 2) 

Amphitorn.ua bicohr Thom. H.l, 4; Au. 20, 22. Nymph, Je. 7, 
28. (8) Grassy dune summits near middle of postglacial 

island. No other Illinois record. 

Orphulella apeoiosa Scudd. H.4, Mol.; Au. 20,8.8. (61) Com¬ 
mon in short dense grass on sand at Moline Sand Hill; rare 
in Havana region. All Ill., especially on dry soils; taken at 
lights. 

Orphulella pelidna Burm. Mer., Au. 80. Moist bottom of sand¬ 
pit. Swales between sand ridges, Waukegan. 

Dichromorpha viridia Scudd. H.l, 2, 5; Au. 12, 17, 18, 22. (7) 
Moist grassy bottoms of old blowouts; old forest. All III. 

Chloealtia conaperaa Harr. H.8, 4; Au. 14, 17, 20. (6) C. Ill. 
and northward. 

Ageneotettix aoudderi Brun. H.l, 2, 8, 4, Mol., Mer.; Au. 12, 18, 
17, 18, 22, 29, 80, 8. 2, 8. Nymphs, Je. 6, 7. (91) Abun¬ 
dant in all blow-sand areas. “Near Moline, where it seems to 
be confined to a few sandy hilltops along the Mississippi R.” 
(McNeill). Waukegan, sandy ridges near L, Michigan. 
(Note 8) 

Mecoateth.ua lineatua Scudd. Matanzas L., July 6. At margin of 
sand plain, probably in bottom-land. In bog, Lake Co., Ill., 
Au. 18. 

Meooetethu* platypterua Scudd. Teheran, Je. 22. Low ground on 
glacial flood-plain. Champaign, July 81, dense grass in wet 
ground. Ill. (Coll. O. S. Westcott). Hitherto known only from 
New England, but these are typical examples of the species as 
characterized and figured by Morse (’98) and MoNeill. 



Arphia eulphurea Fabr. H.l, 4, A; Je. 6, 7, 9, 28. (10) Open 
woods, all Ill., early summer. 

Arphia mnthoptera Germ. H.l, 4, Mer.; Au. 20, 22, 80. (6) 

Roadsides, in black-jack. Dry woods, all HI. 

Encoptolophus sordidus Burm. Mol., S. 8. Ill., especially north¬ 
ward, on dry open ground. 

Hippiscus tuberculatus Palis. H.4, Je. 6. 0. Ill. and northward; 
infrequent. 

Hippiscus phcenieopterus Germ. H.l, 4; Je 5, 6, 7, 28. (48) 
Common on grassy dunes and along roadsides in black-jack 
in early summer, with the next species. S. Ill., in dry open 
woods on hillsides. 

Hippiscus haldemanii Scudd. H.l, 2,4; Je. 6, 7, 8,28. (21) Com¬ 

mon in the sand region, associated with the preceding species. 
On Rock Island (McNeill, tuberculatus , tide Scudder). The 
intercalary vein in Hippiscus , especially in this species and 
phcenieopterus , is quite prominent and bears a row of minute 
tubercles, as in Mecostethus ; and the upper carina of the in¬ 
ternal face of the hind femur is rubbed against it, causing a 
distinct rasping stridulation. The sound may be easily pro¬ 
duced in this way in freshly killed individuals. In all the 
(Edipodina of this list the same structure of the intercalary 
vein occurs, and presumably also the same habit of stridula- 
tion by means of it when not dying. Regan (’08) has de¬ 
scribed and figured (PI. I., Fig. 8) this method of Btridulation 
in Ptophus. Morse (’96) has noted the general occurrence of 
this structure in the (Edipodina , and has seen and heard the 
stridulation in Oircotetttx verruculatus and Encoptolophut sor- 
didus. 

Hippiscus suturalis Scudd. Mol. (McNeill, rugosus ). 

Hippiscus rugosus Scudd. H.l, 2, 8, Teheran, H.m.; An. 18,17, 
18, 22. Nymph, Au. 18. (16) Lower slopes of dunes. All 
Ill. 

Dissosteira Carolina Linn. H.2, 4; Au.* 12, 18. Nymph, Au. 20. 
(8) Roadsides. All Ill., bare ground of roads, etc. 

Spharagemon belli Scudd. H.1, 2,8, 4, Mer.; Au. 18,17, 20, 22,80. 
(7) In older dry forest, occasional in black-jack. All HI. 

Spharagemon wyomingianum Thom. H.1, 2, 8, 4, 6, Mol., Mer.; 
Je. 28, Au. 12,18, 14,17,18,19, 20, 29, 80, 6. 2, 8. Nymph, 
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Au. 20. (76) Abundant everywhere on sand in open ground. 
Waukegan, sandy ridges near L. Michigan. 

Mestobregma tkomasi Gaud. H.l, 2, 8, 5, Mol.; Au. 17, 18, 19, 
22, 8. 2, 8. (13) Common on the dunes. Throughout S. 111., 
on dry barren ground. ( Trackyrhachis tkomasi in text.) 

Psinidia fenestralis Serv. H.l, 2, 8, 4, 6, Mol., Mer.; Au. 12, 18, 
14, 16, 17,18, 19, 20, 22, 29, 80, 8. 2, 8. Nymph, Au. 18. (86) 
Abundant everywhere on the blow-sand; wings rose-red. 
Waukegan, sandy ridges near L. Michigan. (Note 4) 

Trimerotropis citrina Scudd. H.2, 6, Mer.; Au. 12, 29, S. 6. (12) 
Sandy shores of Ohio, Mississippi, and Illinois rivers in Illi¬ 
nois; one taken at Devil’s Hole. “N. Ill.” (Note 6) 

Sohistocerca amencana Drury. H.m. Seen with Locustidce in soft 
grasB in moist bottom of old blowout. <and 8. Ill. 

Sohistocerca alutacea Harr. H.2, 8, 4, Mol., Mer.; Au. 14, 16, 17, 
18, 20, 29,80, 8. 2, 8. Nymph, Au. 20. (09) Common 

along the margins of black-jack forest and about thickets and 
bunch-grass; roadsides. Dry soils of the Illinoian glaciation 
in 8. Ill., and a few restricted localities in N. Ill.; swales be¬ 
tween sand ridges, Waukegan. 

Vampylaoantha acutipennis Scudd. H.4, Mer.; Au. 20, 80. (2) 

Found associated with the next species, but in much fewer 
numbers. Perhaps only a dark grayish variety of it. Olay Go. 

Campylacantha olivaoea Scudd. H.l, 2, 4, Mer.; Au. 18, 20, 21,22, 
29, 80, 8. 2. Nymph, Au. 18. (19) On the grassy dunes, 
moderately common. Abundant on Ambrosia bidentata on 
the dry soils of the Illinoian glaciation across southern Illinois. 

Hesperotettix pratensis Scudd. H.8, Au. 18. (17) On a patch of 

Euthamia (Solidago) in a basin among sand-hills. Taken in 
southern Illinois along tbe I. O. R. R.; swales among sand 
ridges, Waukegan; long grass on summit of Mississippi R.. 
bluff at Chautauqua, 111., near Grafton, July 20. 

Hesperotettix speciosus Scudd. H.l, 2, 8; Au. 18, 22,8. 2. Nymph, 
Au. 22. (4) Occasional with Campylacantha olivaoea. Taken 
on the dry soil of the Illinoian glaciation in southern Illinois. 

Melanoplus davidus Scudd. H.l, 2, 8, 4, 6, Mol., Mer.; Au. 12,18, 
14,18,19, 20, 22, 29, 80, 8. 2, 8. Nymphs, Au. 17, 18,19, 20. 
(61) Common everywhere in blowouts and on very sandy 
ground. Not taken elsewhere in Illinois. Associated by 
McNeill with the sand-bur ( Oenokrus ), but it Is apparently an 
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accidental relation, and not invariable. Mr. J. D. Hood has 
shown me examples taken near Lone Rock, 6. W. Wis. 

Melanoplua atlanis Riley. H.l, 2, 3, 4, 6, Teheran, Mol.; Je. 8, 7, 
8, Au. 12, 14, 17, 18, 19, 20, 22, 8. 6, 8. (72) Moderately 
sandy ground. Dry sandy or gravelly places in N. and 0. 
111.; general and abundant in 8 . 111. 

Melanoplua impudieua 8cudd. H.8, 4; Au. 14, 17,20. (4) Occa¬ 

sional in black-jack. Common on high rocky slopes of Ozark 
Ridge in 8. Ill. 

Melanoplua aoudderi Uhl. H.l, 8, 4, Mer.; Au. 17, 20, 22, 80. (0) 
Roadsides in black-jack, and occasional elsewhere on sand. 
All Ill. 

Melanoplua faaciatua Barnst. H.4, Au. 20. (11) On dry floor of 

fallen leaves in black-jack. Also in similar localities in east¬ 
ern and southern Illinois. 

Melanoplua femur-rubrum DeG. H.l, 2, 8, 4, Teheran; Au. 15,17, 
18, 20, 22, 8. 2. (32) On the level areas with coating of soil. 

All Ill., least common in southern part. , 

Melanoplua anguatipennia Dodge. H.l, 2, 8, 4, Mol., Mer.; Je. 28, 
Au. 12,18,14, 15, 17,18, 19, 20, 22, 20, 80, 8. 2, 8. Nymph, 
Au. 19. (122) Very abundant, everywhere on waste sandy 
land. Commoner than davidua, even at the Moline Sand Hill, 
but not recognized by McNeill as distinct from his oenehri 
(davidua ). Waukegan, sandy ridges near L. Michigan. 

Melanoplua mocneilli, n. sp. Mol., 8. 8. (19) With anguatipennia 

and davidua at edge of large blowout at east end of the sand 
hill. (Note 8) 

Melanoplua minor Scudd. H.l, Je. 7. (20) In sandy corner 

of close-cropped grassy pasture in early summer. No other 
Illinois recdrd. 

Melanoplua luridua Dodge. H.2, 8, 4, Mer; Au. 14, 17,18, 20, 80. 
(81) Common in black jack. Also on dry, barren, high, 
wooded hilltops in Illinois, and, at Waukegan, on sandy ridges 
near L. Michigan. 

Melanoplua dWarentiolia Uhl. H.2, 8; Au. 15. Nymph, Au. 18. 
(2) Roadside, level ground. All Ill. 

Melanoplua bivittatua femoratua Burm. H.l, 2, Teheran; Au. 18, 
17,18,22. (6) Low ground, roadsides. All Ill. 

PhcetaMotea nebraaoenaia Thom. H.4, Au. 20, nymphs and adults. 
(7) Rook Island region (McNeill, ’91, Peaotettia uutumnalia ). 
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Dry sandy ground; also along swales between sand ridges 
near Waukegan. 

Scudderia texensis Sause.-Pict. H.2, 8, 4; Au. 14,17, 18, 20. (6) 

Lower slopes of dunes, not uncommon. All Ill. 

Scudderia furcata Brunn. H.8, 4; Au. 18. Nymph, Au. 20. (2) 
All Ill. 

Amblycorypha uhleri Stal. Mer., Au. 80, in damp sand-pit. S. Ill. 

Conocephaltis robustus Scudd. H.2, 4, 5; Au. 11, 12, 18, 20. (4) 
Waste sandy land. Observed resting, head downward, on a 
grass stem, closely resembling a grass leaf. Its long-continued, 
penetrating shrill call is heard on all sides at dusk. Dry 
places in 0. and 8. Ill. 

Xiphidiuvi stria turn Scudd. H.2, 4, Mol.; Au. 18,20, 8.8. (7) 

One of the two from the Moline Sand Hill was long-winged. 
Common in damp grassy bottoms of old blowouts. Ill. 

Xip/iidium hrevipenne Scudd.? Nymph, H.4, Au. 20. Ill. 

Orchelimum , sp. Nymph, H.4, Au. 20. 

<’euthophilus , sp. H.l, Je. 7. Injured specimen ; taken under fal¬ 
len tree in blowout. 

Udeopsylla robusta Hald. H.2, 5; May 17, Je. 8. (2) Under logs. 

No other Illinois records. (Note 7 ) 

Nemobius fnsciatus vittatus Harr. H.l, 4, Mol., Mer.; Au. 20, 22, 
80, S. 8. (9) On Bandy ground and elsewhere. All 111. 
(Note 8) 

Nemobius carolinus Scudd. Thompson L., S. 1. (6) On moist 

eiandy beach under sticks among trees. All Ill., in damp 
woods. 

Gryllus abbreviating Serv. H.6, S. 5. (16) Under driftwood on 

dry sandy shore. III., in tell.' 

Gryllus Pennsylvaniaus Burm. Short-winged form, H.l, 2,4,; Je. 
8, 7, 8,0, Au. 20. (18) Long-winged form, H.2, H.m.; Je. 
7, 8. (6) Under sticks, boards and leaves on sand, and at 

electric light. Ill., mostly in summer. 

Qryllus personatus Uhl. (Blatchley, det.). H.l, 2; Au. 19, 22. 
(8) Under logs in blowouts. Nymphs only, but mature 
enough for determination. No other Illinois records. 

<'Ecanthus niveus Deft. H.4, nymph, Je. 28. Ill. 

(Eoanthus pint Beut. H.6, S. 4. (2) Ill. 

(Ecanthus 4-punctatus Beut. Mol., 8. 8. (4) On vegetation. 111. 
in tell. 
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Hkmiptera. 

Cicada domata Say. H.4, Au. 20. (2) Flying on open grassy sum¬ 

mit of sand ridge. Tamaroa and Urbana. 

Cicada marginata Say. Mol., S. 8. S. Ill., common. 

Cicada tibicen Linn. H.m., Au. 17. Ill. 

Tettigia hieroglyphica Say. H.l, H.m.; Je. 28, July 2. (2) Entered 
car window while train was passing through sand region. No 
other Illinois record. 

Chloroehara conica Say. H.2, 4; Au. 19, 20. (2) Ill. 

Scolope grossus Uhl. H.2, Au. 12, 18. (4) Ill. 

Philtmus limatus Linn. H.4, Je. 6. (8) On vegetation of waste 

open sandy land. No other Illinois record. 

Lepyronia gibbom Ball. H.l, 4; Je. 0, 28, Au. 20. (7) On Callirhoe 
triangulatd , etc. Also from Dayton (N. 111.). A sand-hill 
species in Nebraska. 

Cercopidat , sp., immature. H.l, 4, 0; Je. 0, 9, 28. (11) Numerous 
on bases of radical leaves and stems of Callirhoe triangulata , 
each in mass of froth. Perhaps young of preceding species. 

Deltocephalun mehheimeri Fitch. H.4, Je. 0. (2) 111. 

Agallia mnguinolenta Prov. H.4, Je. 0. (2) Ill. 

Ceresa bubalus Fabr. H.6, Teheran; Au. 17. (2) Ill. 

Stictocephala lutea Walk. H.4, Je. 0. 111. 

Ophiderma ealamandra Fairm. H.4, Je. 0. Ill. 

Campylenchia mrvata Fabr. H.6, 0; Je. 9, Au. 17. (2) Ill. 

Lecamum,' sp., immature. H.2, Au. 19. (0) Common on stems of 

Cycloloma atriplieifolium in road. 

Diommatus congrex Uhl. (Osborn, det.). H.0, Je. 8. 

Tinicephalm simplex Uhl. Teheran, Au. 17. Vegetation along 
railroad. 111/ * 

Malacocoris irroratus Say. Teheran, Au. 17. (2) With the preceding 
species. Ill. 

LyguH pratemii Linn. H.2, Au. 19. 111. 

Phytocorw colon Say. (Osborn, det.). H.4, Je. 6. (8) On plants 

by roadside. 

Hesthenia insitiva Say. H.l, 2, 4; Je. 0,8,28. (6) On Rhut aro- 

matiea. 111. 

Nabie form Linn. H.4, Au. 18, 19. (2) Ill. 

Nabit eUngatm , u. sp. H.0, Je. 9. (Note 9) 

Sinea confuta Oaud. Mol., S. 8. (2) Possibly S, diadema, as 
the males of these two species are not readily separable, and 
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no females were taken. The abdominal margin is nearly en¬ 
tire, scarcely undulate. 

Acholla multispinosa DeG. H.2, Au. 18, 19. (2) Ill. 

Zelus soeius Uhl. H.l, 2, 8, 4, 8; Je. 8, 9, Au. 12,16,18,19,20, 22. 
(82) Common on Rhus aromatica in June and on Mesadenia 
ntriplicifolia flowers in August. Seen eating Phormia ter- 
mnovat. No other Illinois records. 

Zelus renardi Kol. H.4, Je. 8. In black-jack. N. Ill. (Bolter 
Coll.). 

Zelus lurid,us Stal. H.6, Je. 9. Ill. 

Melsinolestes picipes H.-Schf. Teheran, Au. 17, nymph. Under 
board by railroad. Ill. 

Aradves acutus Say. H.l, Je. 7. Also from Cobden and Villa Nidge 
(8. Ill.) 

Phymnta, fasciata Gray (wolfH Stal). H.2, Au. 18, 18. (10) Oc¬ 

casional on sand plants. 111. 

Entitle this griseus Wolff. H.2, 8; Au. 14, 19. (2) Ill. 

Sphragisticvs nebulosus Fall. Mol., S. 8. (2) Ill. 

Ligyrocoris const, rictus Say. H.l, Je. 7. Ill. 

Ligyroc.oris sylvestris Stal. Mol., S. 8. Ill. 

Phlegyas annuliorus Stal. (Osborn, det.). H.4, Je. 6. 

Blissu* leucoplerus Say. Teheran, Je. 22. Serious injury to corn 
on very sandy land. Ill. 

Nysivs angustatus Uhl. H.m. 111. 

Lygmis Ucrucis Say. H.2, Au. 12,18, 18. (18) Common on flow¬ 

ers of Mesadenia atriplici folia. Ill. On Mesadenia rent - 
formis at Carlinville (Rob.). 

Lygceus tvrcieus Fabr. H.2, Au. 18. III. 

Lygatus kalmii Stal. H.l, 2, 8, 6, 6, Teheran; Apr. 14, Je. 7, 8, Au. 
18, 16, 17, 18. (17) On Asolepias cornuti. Ill. 

Jalysus spinosus 8ay. H.m., July 12. Ill. 

Serine.tha trivittata Say. H.m., Je. 28, Au. 12. (12) On box-elder 
tr66i Ill- 

Staohyomemis apicalis Dali. H.l, 2, 8, 6, Mol., Mer.; Je. 7, 8,28, 
An. 12, 14, 18, 22, 80. (89) In blowouts and on nearly bare 
sand. Excessively abundant at Devil’s Hole one sunny day, 
but the next day, which was rainy, only one was found—under 
a cow-chip. Examples were seen apparently feeding on some 
bird droppings. No other Illinois records. 
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Alydus piloHuluH H.-8chf. H.l, 2, Mol., Mer.; Je. 7, Au. 18, 80, 
S. 8. Nymphs, Au. 18. (21) Sandy ground among plants. 

On dry ground elsewhere in Illinois. The immature forms re¬ 
semble ants. 

Alydm compersm Mont. Mol., 8, 8. With the preceding species. 
Urbana. 

Alydm ettrivux Say. H.8, 4, 6, Mol.; Je. 6, 6, Au. 18, S. 8. Sup¬ 
posed nymph, Je. 0, 0. (7) With A. pilomlm. Ill. 

Megalotomm n-spinosm Say. H.l, 8, 4; Je. 8, 28, Au. 17, 20. (0) 

m. 

Catorhmthu mendica Stal (Osborn, det.). H.2, 8, 4, 5, 6; Je. 8, 8, 
9,12, 24, July 22, Au. 18. (26) Common on Rhus aromaiica , 
AUionia nyotaginea , and a variety of other plants, especially 
along roadsides. Also from Camp Point (Adams Co.), Dix¬ 
on, and Galena. 

Chariestems amtamatnr Fabr. H.2, 8; Au. 12, 15. (8) On Eu¬ 
phorbia corollatn. Tamaroa, Villa Ridge and Anna (8. 111.). 

Podium macvliventris Say. H.5, Au. 17. Ill. 

Perillm circumoinetm Stal. H.l, 2, 4; Je. 0, 8. Nymphs, Je. 5, 8, 
28. (21) On lihm aromatica, not uncommon. Makanda 

(S. Ill.), and “N. Ill.” 

Thyanta cvstator Fabr. H.2, Au. 18,19. (2) III. 

Cosmopepla carnifex Fabr. H.4, Je. 0. (88) On Rc.rophula.rra nodosa 
and other plants in black-jack, clustered along stems. 111. 

NeoUiglotma mlcifronn Stal. H. 4, Je. 0. (2) On vegetation of 
grassy open dunes. Dry hillsides in S. Ill. 

llymenarcys nervosa Say. H.4, Je. 0. Ill. 

Camus delivs Say. H.4, Je. 0. (8) Ill. 

Emchistm tissilis Uhl. H.4, Je. 0. Ill. 

Emchistm variolarim Pal. Beauv. H.2, 8, Mol.; Au. 14,18, S. 8. 
(7) Ill. (Note 10) 

Mormidea lugens Fabr. H.4, 5; Je. 6, 0, Au. 17. (4) HI. 

Pentatoma juniperina Linn. H.l, 2, 8, 4; Je. 8, Au. 18, 14,18, 22. 
Nymphs, Je. 8 and in August. (85) Common on Opuntia 
hurnifma, puncturing the tip of the fruit. Eureka and Mas- 
coutah; Waukegan, on dwarf cedar (Juniperus sabina ) along 
sand ridges near L. Michigan. 

Perifmlm Umholarim Stal. H.4, H.m.; Au. 20. (8) 111. 
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Brochymena Jf-pustulata Fabr. H.2, Je.8. On trunks of elm along 
roadsides. III. 

Se hints ninctus Pal. Beauv. H.2, on Monarda punctata. Savanna 
and Galena (N. Ill.), on Staohys and sweet clover. 

Pangw us bilineatus Say. H.2, .Te. 8. Ill. 

Vydnus obliquus Uhl. H.l, Au. 22. “N. Ill.” 

Vydnus , sp. {yEthus). H.2, Au. 19. (9) Nymphs under sticks 

in sandy hollow at lee of dune, under tree. 

Ifonwmus mneifrom Say. H.4, Je. 6, Au. 20. (5) Swept from 
long grass on sand near black-jack. N. Ill. (Bolter Coll.); 
Lake Co., Ill., Au. 8. (Note 11) 

Vorimelcena ciliata Uhl. H.l, 2, 8; Je. 7, Au.12, 18. Very abundant 
in blow-sand about grass roots in June; also on plant stems in 
August. No other Illinois records. 

Neuroptkba. 

Ckrysopa plorabunda Fitch. H.2, Au. 18,19. (8) Ill. 

Ohrysopa oculata Say. H.2, Au. 12,18. (8) Ill. 

Vryptolemi conspersum Ramb. H.4, Je. 5,6. (4) Sand ridges near 
L. Michigan, Waukegan, Ill., Au. 22. 
t'ryptolem signatum Hag. (Currie, det.). H.l, 2, 8, 4, H.m.; Je. 

6, 7, 8, Au. 18,19, 21, 22. (12) No other Illinois records. 
Braohynemurus abdominalis Say (Adams, det.). H.m., August. 
Not rare in September. Ill. 

Brachynemurus irregularis Currie (Currie, det.). H.m., Au. 21. 
No other Illinois record. 

Myrmeleon imma.oulatus occidental is Currie (Currie, det.). H.4, 
H.m.; Au. 20, 21. (4) No other Illinois records. 

COLEOPTBRA. 

Vioindela soutellaris lecontei Hald. H.l, 8, 4, 6, H.m., Mol., 
Mer.; April, Je. 6, 28, Au. 18, 20, 22, 80, S. 4, 5, 6, 8. (68) 
Common on bare sand, especially in blowouts and roadways. 
Chicago; “N. Ill”; Peoria (Brendel); Fort Sheridan (Ewiat, 
’06); Waukegan. 

Vioindela purpurea limbalis Klug. Mol., S. 8. Kook Island; “N. 
Ill.” 

Vioindela tormoea generosa Dej. H.l,2,8,4,6, Mol., Mer., H.m.; 
Apr. 18, Je, 6, 7, 19, 28, 24, Au. 12,18,14,17,18, 20,22, 29, 
80, S. 4, 8. (45) Common with C. soutellaris Isoontei,. “N. 
Ill.” ; Peoria (Brendel). 
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Oioindela vulgaris Say. Mol., Mer.; Au. 80, S. 8. (8) 111. 

Oioindela repanda Dej. H.6, Mol., Mer., Thompson L.; Je. 8, 9, 
Au. 14, 29, S. 8. (68) MoiBt sandy shores; one example in 
blowout at Moline Sand Hill. Ill. 

Oioindela 12-guttata Dej. Mol., S. 8. One example, taken in 
blowout at the Sand Hill. Ill. 

Oioindela hirticolUs Say. H.fl, Je. 19. (2) Mud banks; sandy 

beach of L. Michigan, Waukegan. Ill. 

Oioindela punctulata Fabr. H.l, 2, Matanzas L.; Je. 28, Au. 18, 
22, 28. (6) Roadways and fields, if not very sandy; frequent 
Au. 24 on beach of L. Michigan at Waukegan, cast up by 
waves. Ill. 

Oioindela ouprasoens Lee. H.6, Mer.; Au. 10, 29. (4) Moist 

sandy margins of Illinois, Ohio, and Mississippi rivers, and 
L. Michigan, in Ill. 

Oioindela lepida Dej. H.2, 8, Au. 14. In blowouts; not common. 
Savanna, on sandy island in Mississippi R.; N. Ill. (Bolter 
Ooll). 

Oarabus sylvosus Say. H.2, Je. 8. (8) Under boards along lane 

in level ground. N. Ill. (Bolter Ooll.); C. Ill.; Peoria 
(Brendel). 

Oalosoma externum Say. H.2, Je. 8. Ill. 

Caloaoma scrutator Fabr. H.m. (2) Ill. 

Elaphrus ruscarius Say. H.6, Je. 8, 9. (2) Ill. 

Pasimaohus elongatus Lee. H.l, H.m., Teheran; Je. 7, Au. 17. 

' (4) Ill. 

Bembidium losvigatum Say. H.6, Je. 9. (8) Ill. 

Patrobus longioomis Say. H.6, Mer.; Je. 8, 9, Au. 29, S. 5. (10) 

HI. 

Pterostiohus sayi Brulle H.6, Je. 8. (8) 111. 

Pterostichus lueubldndus Say. H.2, Je. 8. 111. 

Pterostiohus oaudioalie Say. H.6, H.m.; May 6,16. (8) 111. 

Pterostiohus erythropus Dej. H.6, Je. 9. Ill. 

Amara cupreolata Putz. H.m., Apr. 18. HI. 

Loxandrus brevioollis Lee. H.6, May 6. “Ill.” 

Diploohila impressioollis Dej. H.m., April. Ill. 

Platynus extensicollis Say. H.6, Je. 9. Ill. 

Platynus decorue Say. H.6, Thompson L.; Feb. 26, May 6, S. 1. 

. (4) IU. 

Platynus oetopunctatue Fabr. H.6, Je. 8. (6) III. 
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Platynua placidus Say. H.6, Je. 12. Ill. 

Zuphium. longieolle Lee. H.m. 

Tetragonoderut faaoiatus Hald. H.6, 6; Je. 12, 22, July 22. (8) 

Dry sand of river banks. Grafton, Quincy, Savanna; Peoria 
(Brendel). 

Lehia tcapularia Dej. Matanzas L., Au. 28. 111. 

Oallida purpurea 8ay. Teheran, Je. 22. Peoria (Brendel). 
Chlmniut erythropus Germ. H.8, H.m.; May 6, 21. (8) Ill. 
Chlamiut terioeut Forst. H.6, Thompson L.; May 6, Je. 8, 9, S. 1. 

(11) Moist shores, under driftwood. Ill. 

Chlamiut pratinut Dej. H.6, Matanzas L., Thompson L.; Je. 9, 
Au. 28, S. 1. (8) Ill. 

Chlamiut, pennsylvanious Say. H.6, H.m., Matanzas L., Thompson 
L.; Feb. 26, April, May 6, Au. 28, S. 1. (6) HI. 

Chlamiut impunctifront Say. H.6, May 8. Ill. 

Anomoglottut emarginatut Say. H.6, S. 6. (2) Ill. 

Oodes ouprceuH Ohaud. H.6, Matanzas L., Thompson L.; Au. 6, 28, 
8. 21, 24. (10) Pekin and Oarmi. 

Oeopinut inerattatut Dej. H.l, 6, H.m.; Apr. 18, Je. 7,8, Au. 22. 

(10) Under sticks in blowout, and at electric lights. Ill. 
Seems to prefer sandy places. 

Nothoput zdbroidet Lee. H.l, 2, 8, H.m.; Au. 14, 18,19, 22, S. 16. 

(11) A common species under boards and logs on blow-sand 
and in blowouts. Many were seen in such situations at Devil’s 
Neck June 7, but all were dead. Ill. (Bolter Coll.); 0. Ill.; 
found also in the West on sandy stretches, fide Wickham 
(Woloott). 

Cratacanthut dubiut Beauv. H.l, Au. 22. Common under sticks 
and boards in blowout at Devil’s Neck. One found captured 
by a tiger-beetle, Cicindela formota generota. Ill. 

Harpalut ervaticue Say. Mol., 8. 8. (11) Under sticks and cow- 
chips at edge of pasture on the Sand Hill, in company with 
another pallid species, H. testaceut. Illinois R. valley in La 
Salle Co.; Quincy. Inhabits sandy plaoes. 

Harpalut oaligimtut Fabr. H.l, 8, 4, Mol.; Au. 14, 17, 20, 
22. (12) Common under boards on sand. Ill. 

Harpalut faunut Say. Mol., S. 8, Ill. 

Harpalut herbivagus Say. H.l, Mol.; Je. 7, S. 8. (2) Ill. 

Harpalut Uttaoem Lee. H.l, Mol. ; Au, 22, S. 8. (2) Under hoards 
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in blowout at Devil’s Neck, also with H. erratic*a. S. 111. 
(Bolter doll.); E. Cairo, Ky.; Quincy, September. 

Stenolophus oohropezua Say. H. 6, Thompson L.; Apr. 14, Au. 14. 
(8) Ill. 

Stenolophua diaaimilia Dej. H.6, Feb. 26, S. 16. (4) 111. 

Aniaodaotylua ruatieua Say. H.l, 2, Mol., H.m.; Apr. 18, Au. 18, 
19, 20, S. 8. (17) Very common under boards and logson sand, 
especially in blowout at Devil’s Neck. Ill., generally 
distributed. 

Aniaodaotylua carbonariua Say. H.4, Au. 20. Ill. 

Aniaodaotylua diaooideua Dej. H.6, Je. 8, 9. (11) A common 
river-shore species under driftwood on sand. Ill. 

Aniaodaotylua baltimorenaia Say. H.6, Je. 8. Ill. 

Aniaodaotylua vertioalia Lee. H.6, Je. 8. (2) Ill. (Bolter Coll.); 

Peoria (Brendel). 

Aniaodaotylua pioeua Lee. H.l, Au. 22. (6) Under boards in 
blowout at Devil’s Neck. HI. 

Harpdlini , n. sp. Mol., S. 8. With Harpalua erratioua. (Note 12) 

Sphcaridium acarobmoidea Linn. Mol., S. 8. One specimen, with 
Harpalua erratioua. Introduced on Atlantic coast and 
spreading westward. Not previously reported west of the 
lake shore at Chicago. It was found there by me last spring 
also, Apr. 28,1906, washed up by the waves in large numbers, 
about 80 specimens being taken. (See also Kwiat, ’05.) 

Ceroyori analia Payk. H.6, Je. 7. Ill. 

Silpha aurinamenaia Fabr. H.m., Je. 7. HI. 

Silpha inasqualia Fabr. H.6, Je. 8. (14) About carrion on sandy 
shore. Ill. 

Silpha noveboracenaia Forst. H.4, Je. 6. Ill. 

Staphylinua maeuloaua Grav. H.6, Je. 8. HI. 

Staphylinua tomentoaua Grav. H.6, May 6. HI. 

Blediua fumatua Lee. Mer., Au. 29. Ill., a common shore species. 

Euatilbua apiealia Mels. H.6, Feb. 26. Ill. 

Hippodamm glacialia Fabr. H.4, Au. 20. HL 

Hippodamia oonvergena Guer. H.2, Au. 12. Ill. 

Neoharmonia venuata Mels. H.6, July 8, on willow. 111. (Bolter 
Coll.). 

Coccinella 9-notata Hbst. H.2, 8, H.m.; Apr. 18, Au. 12,18. (12) 
On sand plants. Ill. 

Adalia bipunotata Linn. H.l, 6; Je. 8, 9, 28. (4) “111.” (Bolter 
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Coll., one specimen); Jacksonville, from correspondent. 
Lately (’06, ’06) seen occasionally about Urbana. Chicago 
(’06). No other Illinois records. 

Hyperaapidiua trimaculaius Linn. H.4, Je. 6. No other Illinois 
record. (Note 18) 

Languria bioolor Fabr. H.2, Je. 8. (10) On stems of Meaadenia 

atriplioifolia, in which the larvae burrow. Also found thus 
at Champaign. “Ill.”; Normal; Peoria (Brendel). 

laehyrua 4,-punctatua Oliv. H.6, Je. 8, Ill. 

Attogenua piceua Oliv. H.m., Je. 8. 111. 

Cryptorhopalum , sp. H.4, Je. 6. (8) 

Hiater interruptua Beauv. H.6, Je. 8. (2) Ill. 

Iliater dbbreviatua Fabr. H.m. Ill. 

Saprinua ferrugineua Mars. H.4, Je. 6. No other Illinois record. 

Saprinua fratemua Lee. H.6, Je. 8, 0. (16) Abundant, feeding 
on dead fish along sandy shore. Ill. 

Saprinua patruelia Lee. H.l, Je. 7. “N. Ill.” 

Tenebrioidea mauritanioa Linn. Teheran, Au. 17. In food stuffs. 

Ptilodactyla aerricollia Say. H.l, Je. 7. Ill. 

Laoon reotangularia Say. H.l, 4; Je. 6. (7) Common under boards 
in dry sandy pasture. Grand Tower and Pekin, under boards 
along banks of Mississippi and Illinois rivers respectively. 
Peoria (Brendel). 

Oardiophorua oonvewua Say. H.2, 4; Je. 6, 6, 8. (8) Ill. (Bolter 
Coll.). 

Monoorepidius veapertinua Fabr. H.6, Teheran; Je. 16, 22, July 
22. (9) Anna and Grand Tower (S. Ill.); Peoria (Brendel). 

Melanotua oommunia Gyll. H.6, May 6 (larva). Ill. 

Melanotua infauatua Lee.? H.l, 2; Je. 7, 8. (4) Ill. 

Limoniua quareinua Say. H.2, 4; Je. 6, 8. (48) Abundant on 
oak sprouts in grove at foot of sand ridge. Ill. (Bolter 
Coll.). 

Chryaobothria femoraUt Fabr. H.m. Ill. 

Acmmdera tubulua Fabr. H.l, H.m; Je. 28. (8) In flowers of 
Opuntia and Ckryaopaia . VN. Ill.”, Galesburg, Hudson, 
Oobden, Villa Ridge; Apr. 28, May 26, September; Peoria 
(Brendel); Oarlinville, on Hypoxya erecta (Rob.). 

Agrilua agenua Gory. H.l, Je. 7. (2) Ill. 

Calopteron terminals Say. H»4, Au. 90. (4) With the next 
species. Ill. (Note 14) 



C 'alopteron reticulatum Fabr. H.1, 2, 4, Mol.; Au. 10, 20, 22, S. 8. 
(20) Common on plants at sides of roadway through black¬ 
jack. Ill. (Mote 14) 

Luoidota atra Fabr. H.4, Je. 6. Ill. 

Photuris pennsylvanica DeG. H.0, Je. 9. Ill. 

Chauliognathus pennsylvanicus DeG. H.2, Au. 12. Ill. 

Collops tricolor Say. H.I, 4, Je. fl, 28. (7) In Opuntia flowers. 

Peoria (Brendel). 

Anthocomus erichsoni Lee. H.6, Je. 12. (2) Villa Ridge. 

Anthocomus, sp. H.4, Je. 5. 

Clerus thoracicus Oliv. . H.4, Je. 0. Towanda, Villa Ridge, Peoria 
(Brendel). 

Hydnocera tubcened Spin. H.4, Je. 0. 111. (Bolter Coll.). 

Hydnocera pallipennis Say. H.6, Au. 12. “N. 111.”, Pekin. 

Lucanus placidus Say. H.I, 4, 0; Je. 0, 7, 9. (7) Coming out of 
ground at dusk beneath shade trees along 'street of Forest 
City. Chicago; Peoria (Brendel). (Note 16) 

Canthon nigricomis Say. H.I, Teheran; Je. 22, Au. 22. (8) Un¬ 
der dry animal remains in blowout at Devil’s Neck. Peoria 
(Brendel). 

Canthon lawis Drury. H.2, H.m.; Je. 7. (8) Common along 

roadways in level ground. Ill. 

Copris Carolina Linn. H.m. Ill. 

Onthophagus hecate Panz. H.I, 4; Je. 0, 7. (2) Ill. 

Onthophagus pennsylvanicus Harold. H.I, Je. 7. (9) Common 

about horse droppings in road near Devil’s Neck. Ill. 

Aphodius rubeolus Beauv. H.I, Je. 7. (2) With the preceding 

species. C. Ill. 

Bolbocerus lazarus Fabr. H.m. Ill. 

Trow scabrotut Beauv. H.I, Je. 7, Au. 22. With Canthon nigri- 
oornie. No other Illinois record. 

Trow suberosus Fabr. H.m. Ill. 

Lachnoetema prunina Leo. H.I, Je. 7. “N. Ill.”; Peoria (Bren¬ 
del). 

Polyphylla hammondi Lee. H.6, Au. 17. Lying dead on bare 
blow-sand. No other Illinois record. 

Anomala binotata Gyll. H.0, H.m.; Apr. 18, May 8, 21. (8) Ill. 

Strigoderma arboricola Fabr. H.1, 2, 4; Je. 0, 7, 8, 28. . (68) Qn 
flowers of clover, rose,. Opuntia kumifusa , and Monarda 
punctata. III. 
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Ligyrua gtbboaua DeG. H.m., Apr. 18. Electric light. (2) Ill. 

Ligyrua relietua Say. H.m., Je. 7. Electric light. Ill. 

Euphoria aepulcralia Fabr. H.2, 8, Matanzas L.; Au. 14, 16, 18, 
80. (7) In tops of various herbaceous plants. Common in 
southern Illinois. 

Trichina piger Fabr. H.2, 4, 6; Je. 6, 8, 9. (8) On flowers of 
wild rose. Ill. 

Parmdra brunnea Fabr. H.2, H.m.; Au. 18. (8) Under log in 
grove at Devil’s Hole. Ill., infesting the bases of fruit and 
shade trees. 

Ortkosoma brunneum Forst. H.m. Ill. 

Phyaoonemum bremlineum Say. H.6, Je. 12. Ill. 

Eomaleum aimplicicolle Hald. H.m. No other Ulinois record. 

Batyle auturalia Say. H.4, Au. 20. Ill. 

Xylotrechua oolonua Fabr. H.m. Ill. 

Neoclytua erythrooephalua Fabr. H.4, Pekin; Je. 6, 6. (2) Ill. 

Typooerua velutinua Oliv. H.6, Je. 9. On willow. Ill. 

Typocerua ainuatua Newm. Teheran, Je. 22. Ill. 

Meoaa pergrata Say. H.l, 4; Je. 6, 28. (4) Dry soils of Illinoian 
glaciation in southern Illinois. 

Oberea tripunotata Swed. H.2, Je. 8. Ill. 

Tetraopea tetroophthalmua Forst. H.2, 4; Je. 6,8, July 1. (8) On 
Aaolapiaa oornuti. Ill. 

Tetraopea femoratua Lee. H.8, Matanzas L., Mol.; Au. 15, 16, S. 
9. (8) On Aaclepiaa. Ill. 

Lema comuta Fabr. H.2, 8; Au. 18,19. (11) On leaves of Com- 
melina virginioa , gnawing the surface and causing whitened 
streaks. Richardson (’92) describes a similar injury to this 
plant by L. eayi. He found its eggs placed singly in the 
folds of the central leaf about the -flower stalk, and the 
larvae,—which were white, with a black spot on the seoond 
segment,—eating down an inch or two into the soft stalk. 
Knaus (’01) found Z. comuta feeding on dock near sand-hills 
in Kansas. Sand-dunes of N. W. Ind. (Kwiat ’05). 

Cryptocephalua 4,-maculatua Say. H.6, Je. 9. Ill. 

Cryptocephahta mutdbilia Mels. H.4, Au. 20. 111. 

jPachybruchya pubeaoena Oliv. Teheran, Je. 22. HI. 

Monachua outer Hald. H.4, Je. 6. (2) Ill. 

Monoehua aaponatua Fabr. H.4, Je. 6. (8) Ill. 

Qrnphopt nebuloeua Leo. H.4, J%. 6. (2) Ill. 
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Typophorus aterrimus Oliv. H.4, Je. 6. Ill. 

Metachroma angustulum Or. H.2, 4, 6; Je. 6, 6,8, 9. (21) Abund¬ 
ant on Carolina poplar, willow, (Enothera biennis , and other 
plants, on sand-dunes and along the river shore. No other 
Illinois records. 

Metachroma parallelum Horn. H.1, 2, 4, 6; Je. 6, 7,8,9. (80) 
Very abundant on willow, (Enothera biennis , and other plants, 
in company with the preceding species. Peoria (Brendel). 

Leptinotarsa 10-lineata Say. H.2, Au. 19. Ill. 

Zygogramma suturalis casta Rog. H.2, 4; Je. 5, Au. 18,19. (4) 
Ill. 

Chrysomeld auripennis Say. H.l, H.m.; Je. 7, S. 29. (2) Nor¬ 
mal, Galesburg, and Waterman, May, Je. 14, and August; 
“N. Ill.”; Ill. (Bolter Ooll.). Sand-dunes of N. W. Ind. 
(Kwiat ’06). 

Melasoma lapponica Linn. H.l, 6; May 21, Je. 7,8,9. (14) On 
willows in sand-dune hollows and along river shore. Ill. 

Melanoma soripta Fabr. H.6, Je. 8, Si 4. (4) On willows along 
river shore. - Ill. 

Cerotoma trifurcata Forst. H.4, Je. 6. (4) Ill. 

Diabrotioa 12-punotata Oliv. H.2, Je. 8, Au. 12, 18,18,19. (6) 
Ill. 

Diabrotioa longicomis Say. H.2, Teheran; Au. 17, 18. (4) Ill. 

Oalerucella notulata Fabr. H.4, Je. 6, Ah. 20. (8) 111. 

Blepharida rhois Forst. H.1, 2, 4; Je. 5, 6, 8, 28. (62) Larvse, Je. 
6. Oommon on Rhus aromatica , sometimes defoliating it. Ill. 

(Edionyahis vians Ill. H.6, Je. 9. Ill. 

(Edionychis thyamoides Or. H.4, Je. 6. (2) Ill. 

Disonycha pennsylvanica Ill. H.l, 4, 6; May 6, Je. 6, 7, 8, 9. (6) 
On willow. Ill. 

Disonycha 5-vittata Say. H.1, Je. 7, An. 22. (8) On willow in 
dune hollows. Same situation, Waukegan, near L. Michigan. 
Ill. 

Disonycha triangularis Say. H.6, Je. 8. Ill. 

Ealtica fuscoosnea Mels. H.2, 4, 6 ; Je.6, 8, July 22, Au. 12. (14) 
On (Enothera biennij, its food plant. No other Illinois rec- 
ords. 

Systena blanda Mels. H.4, Je.,6. (4) Ill. 

Chalepus smithi H. Donck. (Odontota homi). H.4, Au. 20. No 
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other Illinois record. N. W. Ind., coll, by Wolcott (see 
Kwiat ’05). 

Chalepus dorsalis Thunb. ( Odontota). H.l, Je. 7. (8) Ill. 

Coptocycla davata Fabr. H.l, Je. 7. Bloomington and Kappa, 
Mar. 8, July 14; N. Ill. (Bolter doll.); Peoria (Brendel). 

Bruchus cruentatus Horn. H.2, Au. 18. (8) On Cassia chamae- 

crista, probably breeding in the seeds. Ill. 

Bruchus hibisoi Oliv. H.4, Je. 0. (2) Oamp Point and Normal, Ill. 

Zdbrotes , n. sp. H.2, Au. 18. 

Epitragus acutus Lee. H.l, 2, 8, 4, 6, 0, H.m.; July 22, 80, Au. 8, 
12, 14, 18, 19, 20, 22. (28) On flowers of Mesadenia 

atriplicifolia. No other Illinois records. 

Scotobates caloaratus Fabr. H.l, Je. 7. Ill. 

Xylopinus saperdioides Oliv. H.l, Je. 7. Ill. 

Tenebrio molitor Linn. H.m. (2) Ill. 

Opatrinus notus Bay. H.l, Je. 7, 8, Au. 22. (21) Common under 
boards in dry sandy pasture in company with Laoon rectangu¬ 
lar™. On Bandy land in Texas (Hart, ’00) the same associa¬ 
tion is conspicuous, except that 0 . notus is replaced by the 
allied species aciculatus. Ill. 

Blapstinus interruptus Say. H.0, Je. 8, 9, 12. (4) In dry bare 
sand along upper slope of river bank. Ill. (Bolter Ooll.). 
Collected by Wolcott in “Chicago Area” (Kwiat ’06). On 
sand near Waukegan, Au. 18. 

Hymenorus obscurus Say. H.l, Je. 7. 'Ill. 

Notkus varians Lee. H.4, Je. 6. (8) Ill. (Lee.). 

Mordella soutellaris Fabr. Teheran, Je. 22. Ill. 

Mordella octopunotata Fabr. H.0, Je. 9. HI. 

Mordella marginata Mels. H.4, H.m.; Je. 5, 6, July 12. (5) HI. 

Mordellistena biplagiata Helm. H.2, 4; Je. 6,8. (2) “N. Ill., 
June”; Oarlinville (Rob.). 

Stereopalpus mellyi Laf. H.l, Je. 7. (8) Rook Island; sand 
ridges near Waukegan, Au. 28. 

Notoasus bifasoiatus Lee. Teheran, Je. 22. Ill. 

Macrobasis unioolor Kirby. H.1, 2, Her.; Je. 8, 28, Au. 80. On 
Cracca virginiana. (18) Ill. 

Epicauta pennsylvanica DeOJ. H.l, 2, 4; Je. 0 , 7, 8. (7) Ill. 

Bhipiphorus pectinatus Fabr. H.2, Au. 18,19. (2) On plants on 
dime slopes. HI. 
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Attelabus bipvstulatus Fabr. H.2, Je. 8. On (Enothera biennia 
steins on sand-dunes. Villa Ridge, September; Peoria (Bren- 
del). 

Phocepholis Candida Horn. H.l, 2, 4; Je. 6, 7, 8. (22) Abund¬ 
ant on stems of plants along the railroad in low ground near 
Forest Oity. Urbana. (Note 16) 

Phytonomue comptus Say. H.6, Je. 8. (6) Ill. 

Lions conoavus Say. H.2, Je. 8. Ill. 

Magdalie armicollie Say. H.2, 6; Je. 8, 12. (8) On elm along 
roadside. Ill. 

Rhyeeematue lineatioollis Say. H.8, Au. 15. On Asclepias oomuti. 
Morris, July 19; “N. Ill.” 

Chalcodermus collaris Horn. H.2, Je. 8, Au. 12. (14) Common 
on (Enothera biennis on dune slopes. Enaus (’98) found “a 
fine lot” about Kansas sand-dunes, which he thought bred in 
the seed pods of the Yucca which was abundant along the 
sides of the blowouts. There is no wild Yucca in this valley. 
Chittenden thinks its habits are probably similar to those of 
C. emeus, which breeds in cow-peas. No other Illinois records. 

Tyloderma foveolatum Say. H.6, Je. 8. On stems of (Enothera 
biennis, in which the larvae breed. Ill. 

Aoanthoseelis aoephalus Say. H.2, Je. 8. Ill. (Bolter Coll.); Pe¬ 
oria (Brendel). Occurs on (Enothera biennis. 

Triohobaris trinotata Say. H.4, Je. 6. Ill. 

Centrinus picumnus Hbst. • H.4, Je. 6. Ill. 

Rhoddbomus lS-punctatus Ill. H.2, Je. 8. Ill., on ooeklebur. 

Lepidopteba. 

Pyrameis huntera Fabr. H.2, Au. 12, roadside. Ill. 

Apatura celtis Boisd. A Leo. H.2, Au. 18, roadside. Ill. 

Apatura clyton proserpina Scudd. H.2, Au. 18, roadside. Ill. 

Theda melvnus Hiibn. H.2, Au. 18, roadside. 111. 

Chrysophanus hypophlasas Boisd. H.2, Au. 18, roadside. III. 

Pieris protodioe Boisd. A Leo. H.2, An. 18, roadside. Ill. 

Oolias philodipe Godt. H.8, Au. 18. Ill. 

Terias lisa Boisd. H.2, 8; Au. 18,14. (2) Ill. 

Pamphila eabulon Boisd. A Lee. H.8, Au. 17. Ill. 

Pamphila metacomet Harr. H.2, Au. 18. HI. . 

Pyrgus tessellata Scudd. (Skinner, Ent. News, VoLXVIL, p. 277.) 
H.8, Au. 17. Common along roadways in sand region. HI. 
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Eudam.ua tityrua F&br. H.2, Au. 18, roadside. .Ill. 

Eubaphe aurantiaoa brevioornia Walk. H.2, Je. 8. (2) Frequent 
on sand-dunes. Ill. 

Eatigmene acr<m Drury. H.8, Au. 17. III. 

Chloridea vireaoena Fabr. H.l, 0; Je. 8, Au. 11. Urbana; Ill. 
(Bolter doll.). 

Heliocheilus paradoxus Grote. H.2, 6; Je. 17, Au. 12,18. (2+) 
These curious little noctuids dance up and down in stationary 
groups of usually two to four at twilight, in open sandy 
ground, near the level of the tops of plants.. The subcostal 
and discal cells of the male fore wings are greatly enlarged, 
transversely ribbed, and usually denuded. While they are 
dancing, a continuous rapid series of sharp ticks is heard, 
exactly like that of a watchman’s rattle, but of diminutive 
volume, yet easily heard fifty feet away. This is probably 
effected by the . male’s extending the fore legs and rasping 
the tibial spurs against the corrugated cell-membranes during 
flight. Urbana, Au. 28 and 6. 29, in gravel-out on railroad. 

Schinia aroifera Guen. H.2, Au. 18. Ill. 

Xanthoptera semidava Guen. (Dyar,. det.). H.8, Au. 17. Ill. 

Aoontia lactipennia Harvey. H.l, 4; Je. 6, 7. (2) This handsome 
Texan species is new to Illinois. 

Ypaia undularis Drury. H.l, Je. 28. 111. 

Seaia tipuliformia Linn. (Dyar, det.). H.2, Au. 18. Ill. 

Meroptera cviatella Dyar (Dyar, det.). H.4, Je. 5. Recently de¬ 
scribed (Proc. Ent. Soc.Wash., Vol.VII., p. 84) from. Chicago, 
and named after the collector, Mr. A. Kwiat. This may be a 
sand-region species, oornman to the Lake Afiohigan and Illi¬ 
nois valley areas. 

Crambua haytiellua Ziack. (Dyar, det.). H.2,'Au. 12. Not infre¬ 
quent about sand blowouts. Described from Hayti and listed 
from Texas. No other records found. 

Olethreutea dimidiana Sodoff? (U. 6. Bur.. Ent., det.). H.1, 2; 
Je. 7, 8 (all immature). In these two localities many cylin¬ 
drical tubes of webbed sand stare found extending up the 
stems of Onagra biennia, Caaaia chamaoriata,*n& Ambroaia(l), 
often as much as two feet long, and following most of thq stems 
of a plant, reaching the top, where the new growth had been 
fed upon. In one case a short tube was formed on the surface 
of the bare sand. These tubes closely resemhle those figured 
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by Daecke (’05) for Prionapteryx nebulifera , from sand areas 
in New Jersey. In these tubes were found small and very 
active tortriciform larvise. Mr. J. J. Davis, of the University 
of Illinois, submitted an example to Mr. Daecke, who replied 
that it was not the same as his species. Mr. Davis was sue* 
cessful in securing an adult from these larvae June 80, and the 
Bureau of Entomology at Washington has determined it for 
him as Olethreutea dimidiana , a European species, reported 
also from Missouri. The larva of this species, however, ac¬ 
cording tq Treitschke, is quite differently marked from our 
specimens, feeds on birch and elder, and occurs in August in¬ 
stead of June, pupating in September and emerging the fol¬ 
lowing May. 


Diptbra. 

Tipula , sp. H.0, S. 4. 

Spogoatylum albofasciatum Macq. H.8, Au. 18. No other Illinois 
record. 

Exoproaopa faaciata Macq. H.l, 2, 4, 6; Au. 12, 17, 18, 20, 22. 
(9) Ill. 

Exoproaopa faacipennia Say. H.8, Teheran; Au. 14,17. (2) Ill. 

Anthrax lateralia Say. From a pupa apparently of the ordinary 
noctuid type, taken by Mr. Davis at the Devil’s Hole June 8, 
an adult of this species emerged July 1. The species of 
this genus rest quietly—making occasional short flights— 
about roadways and bare sandy places. Ill. 

Anthrax hypomelaa Macq. H.6, S. 5. This species has been bred from 
cutworms (Ins. Life, V-ol. II. p. 868). No other Illinois record. 

Anthrax halcyon Say. H.6, 8. 4. Savanna, July 22; Oarlinville 
(Bob.). 

Anthrax fulvohirta Wied. H.2, 8; Au. 12, 18. (2) HI. 

Anthrax ainuoaa Wied. H.6, Je. 9. Matteson, July 8; Oarlinville, 
on Paoralea onobryohia (Bob.). 

Syatcechua Bulgaria Loew. H.l, 2, 8; Au. 18, 22. (6) On flowers. 
Ill. 

Phthiria aulphurea Loew. H.2, 4; Au. 18, 20. (2) Roadside 
plants. Cockerell has noted it restibg on composite flowers 
of the same color as itself. Ill. 

Pailocephala pictipennia Wied. H.4, 6; Je. 0, 9. (2) No other 
Illinois records. 
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Pailocsphala hcemorrhoidalis Macq. H.2, 4; Je. 6, An. 18. (2) 
Resting on bare sand. 111. 

Laphyatia 6-faaciata Say. H.2, 4; Je. 0, 7. (2) On the bottoms 
of deep blowouts in company with Miorobembex monodonta , 
which it somewhat resembles, especially when in action. No 
other Illinois records. Common at the seashore. (Note 17) 

Daayllia groaaa Fabr. H.4, July 1. No other Illinois record. 

Proctaoanth.ua brevipennia Wied. H.l, 2, 4; Je. 0, 7, 8, 28. (8) 

Flying about vegetation in sandy places, and alighting on or 
near the ground. N<^other Illinois records. These “robber- 
flies” prey on other insects. 

Prootaoanthua milbertii Macq. H.2, 8, 4; An. 16, 18, 19, 20.- (9) 
With the preceding species; Baid to prey upon honey-bees 
and grasshoppers. Sand ridges near L. Michigan, Waukegan. 
Aailua agrion Jaennicke, a doubtful synonym, is the only 
other record for Illinois. 

Erax ceatuana Linn. H.l, 4; Je. 6, 7. (8) Common along sandy 

roads near the Devil’s Neck. La Salle Co., Mt. Carmel, Ur- 
bana, sand at Waukegan; Au. 16, 28, S. 26. 

Promochua vertebratua Say. H.l, Au. 22. Ill. A common robber-fly. 

Aailua anguatifrona Will. (Ooquillett, det.). H.6, Je. 9. No 
other Illinois record. * 

Rhadiurgua leuoopogon Will. (Ooquillett, det.). H.2, 8; Au. 12, 
17,18. (8) This robber-fly is oommon at Devil’s Hole. No 
other Illinois records. 

Meaogramma politua Say. H.2, Au. 19. Ill. 

Meaogramma marginata Say. H.2, Au. 19. Ill. 

Voluoella faaciata Macq. H.l, 2, 8, 4; Je. 6, 8, 28, Au. 12,18,14, 
17,18,19. (14) This odd little syrphid is one of the charac¬ 
teristic blow-sand species. The larvae breed in the tissues of 
the cactus ( Opuntia humifuaa) which grows abundantly in 
this region (Smith, ’91, Williston, ’91). The adults are often 
seen flying about, and abound on roadside flowers, such as 
Verbena, dandelion, sweet clover, etc. No other Illinois 
records. 

Conope eylvoeue Will. H.8, Au. 14. No other Illinois record. 

Oonope xanthopareue Will. H.1, 2, 4; Je.fl, 7, Au. 18. (4) Ill. 

Zodion obliquefaaciatum Macq. (leuooatoma Will.). H.2, 0, Pekin; 
Au. 12, 18. (8) Urbana and Sandwich; July 25 and 28. 
Oarlinville (Rob.). 
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Ciatogaster immacvlata M&oq. H.2, Je 8. Ill. 

Ocyptera Carolina Desv. H.2, 4; Je. 6, 8. (8) III. 

Sturmia albifrons Walk. (Ooquillett, det.). H.2, Ad. 19. (2) Ill. 

Phormia terranova Desv. (Ooquillett, det.). H.2, Au. 18, 19. 
(4) Very common on Cassia chamacrista at Devil’s Hole. 
A common species of house-fly. 

Jfusca domestica Linn. H.2, Au. 18. Not infrequent at Devil’s 
Hole. The common house-fly. 

Anthomyia pratinoola Pane. (Ooquillett, det.). H.2, Au. 18. No 
other Illinois record. • 

Canosia lata Walk. (Ooquillett, det.). H.2, Au. 19. No other 
Illinois record. 

Rivellia viridulans Desv. H.4, Je. 0. (2) Ill. 

Rivellia 4-fasciata Macq. H.2, 6; Je. 9, Au. 19. (8) Common on 
plants along the river shore. Ill. 

Hymknoptbra. 

Tenthredo vertioalis Say. H.4, Je. 6. Ill. (Bolter Ooll.). 

Dolerus arvensis Say. H.5, Apr. 14. Ill. 

Monophadnoides rubi Harr. H.2, Je. 8 (larvae). On raspberry by 
roadside. 111. 

Sohizocerus, n. sp. (Ashmead, det.). H.8, Au. 14. Oommon on 
undetermined low plants at edge of blowout, associated with 
Chelonus , and closely imitated by it. (Set Chelonus temnus, 
below.) 

Iphiaulax eurygaster Brull£. H.4, Au. 20. III. 

Cardiochiles apicalis Cress. (Ashmead, det.). H.2, Au. 18. (6) Ill. 

Microdus sanctus Say (Ashmead, det;). H.4, Je.0. (2) III. 

Chelonus temnus Oress. (Ashmead, det.). H.8, Au. 14. Examples 
of Chelonus were very abundant in association with an unde¬ 
scribed Sohizocerus , so closely resembling it when in aetion 
that the two were hard to distinguish. Two Chelonus were 
taken, and proved to be one each of this and the next species, 
No other Illinois record. 

Chelonus angheri La Hun. (Ascogaster) (Ashmead, det.). H.8, Au. 
14. (See the preceding species.) No other Illinois /record. 

Exochilum fuscipenne Nort. (Ashmead, det.). H.2, 5; Au. 12, 
18. (2) Ill. ' 

Nototrachys canadensis Prov. (Aehmead, det.). H.2, An. 19. Hi. 

Enicospilus purgatus Say. H.1,8; An. 22, S. 4. (6) Ill. 
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Latnpronotus mellipes Prov.? (“ mellipeg Say”; Ashmead, det.). 
H.6, Je. 9. No other Illinois record known to me. 

Amblyteleg nubivagug Oress. H.6, 0 ; Je. 9. (2) Ill. 

Ichneumon eubcyaneue Oress. H.m., Au. 19. III. 

Formica fusca Linn. H.2, Au. 19. Ill. 

Formica pallidefulva schaufussi Mayr. H.2, Au. IS, 19.. (6) 
Very few ants’ nests were seen in the blow-sand. Ill. 

Lasiug niffer a meric anus Linn. Mol., S. 8. Males and females 
swarming from a large nest in the ooarse grass on the slope of 
the Sand Hill. III. 

Lagiug latipes Walsh. Mol., S. 8. (2) Examples under boards at 
edge of pasture on the Sand Hill, along with the pallid har- 
paline beetles. Bock Island (Walsh); Muncie. 

Prenolcpig fulva Mayr? H.5, Au. 17. (7) Nesting in sand in a 
thicket. Ill. 

Camponotue herculaneue Linn. H.6, Au. 17. In same placeas pre¬ 
ceding species. Ill. 

Jfyrmioa rubra gcabrinodis gchencki Emery. H.6, Au. 17. (8) 

In thicket with the two preceding speoies. Ill. 

Pheidole vinelandica Forel (Ashmead, det.). H.6. A sand-in¬ 
habiting species. No other Illinois record. 

Monomorium minutum Mayr (Ashmead, det.). H.2, Au. 18. Ill. 

Spharophthalma , n. sp. (Melander, det.). Mol., 8. 8. (2) Belongs 
to gimillima group. 

Sphasrophthalma harmonia Fox (Melander, det.). H.2, 8; Au. 14, 
18. (18) One of the commoner speoies of the Illinois valley 
blow-sand areas. Sand-dunes in N. W. Ind. (Melander, ’08); 
Pine Hills, Union Oo. (S. Ill.), Au. 11. 

Sphmrophthalma occtdontaltg Linn. H.2, 8, Mer., Pektn; A.U. 12, 
18, 14,17, 29. (8) Occasional. The Mason Oo. examples 
are all a golden ochre color. The Meredosia specimen is of 
the usual scarlet color of th$ species, as are also the State 
Laboratory specimens, which are all from southern Illinois. 
Mason Oo. is near the northern limit of its range. 

Spharophthalma J/.-yuttata Say. H.2, 8, Mol.; Au. 12, 14, 18, 

5. 8. (7) Savanna, Normal, and Metropolis; July 26, 26, 
Au. 18, September. 

Sphasrophthalma fgrrugata Fabr. (Melander, det.). HA, 2, 8, 4, 

6, Mol.; Ah. 14,17, 18, 20, 22, S. 8. (15) Another common 
species of our sand regions. 
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Spharophthalma vesta Orees. (Melander, det.). H.4, Au. 20. 
No other Illinois record. 

Spharophthalma oanella Blake (rugulosa Fox) (Melander, det.). 
Mol., 8. 8. No other Illinois record. 

Spharophthalma ohlamydata Mel. H.l, 2, 8, 4, 6, H.m., Mer.; 

. • Je. 28, An. 12, 14, 16, 18, 20, 8. 6. (80) H.8 (Melander, 
’08, ohlamydata). The leading species of velvet ant in the 
Illinois-valley sand area. It will be noted that with the ex¬ 
ception of a single llethoca bioolor no Mutillida whatever 
were seen during the early June visit to the Illinois valley 
region. (Note 18) 

Spharophthalma agenor Fox (Melander, det.). H.2, 4, Mol.; Au. 
18,20,8.8. (7) Ill. 

Spharophthalma maera dress. H.2, Au. 18. Ill. (Note 19) 

Timulla hexagona Say. H.2, 6; Au. 18, 8.6. (8 males) Ill. 

Timulla dubitata Smith. H.l, 8 (Melander, ’08), 4; Au. 20, 22. 
(4 females) Ill. Probably female of hexagona. 

Methoca bicolor Say (Ashmead, det.). H.8, Je. 9; the only 
mutillid taken in early June. Lake do. Ill., in gravel-pit 
(Melander, ’08). 

Tiphia punctata Rob. H.2, 8; Au. 18, 14,18. (9) Ill. 

Dielis plumipes Drury. H.2, 4, 6, Pekin; Je. 8, 8, Au. 15. (64 
malejs, 2 females) Abundant on dandelion and sweet clover 
flowers along roadsides at Forest dity and the Devil’s Hole in 
June. N. Ill. (Bolter doll.); Rock Island, Savanna, Fox L.; 
July 28, 80. darlinville. (Rob.).' 

Trielis octomaoulata Say. H.8, Au. 14. The thorax of this exam¬ 
ple is black except for three very small yellowish dots on the 
collar. No .other Illinois record. 

Disoolia bicincta Fabr. H.5, Au. 17. Ill. 

Plesia namea Fabr. (Myzine) (Ashmead, det.). H.2, Au. 18. (2) 
dommon on flowers of Mesadenia atriplicifolia. Ill. 

Plesia interrupta Say. H.2, 8, H.m., Teheran; Au. 12,18,14,17, 
18,8.26. (10) 111. 

Plesia , sp. (Ashmead, det.). H.2, H.m.; July 1, Au. 18, S. 25. (4) 

Plesia obscura Fabr. (Ashmead, det.). H.2, 8, 8, H.m.; July 29, 
Au. 12,14, 8.10. (6) 

Hedychrum obsoletum Say. H.l, 2; Au. 12, 22. (2) Ill. 

Ancistrocerus oampestris Sauss. H.4, An. 20. Ill. 

Odynerus pedestris Sauss. H.2, Au. 18. 111. 
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Odynerus geminatua Cress. (Ashmead, det.). H.2, Aa, 18. (2) 
No other Illinois record. 

Odynerus dorsalis Fabr. H.2, Au. 18, 19. (2) III. 

Polistes pallipes St. Farg. H.2, 4; Au. 12,18, 20. (6) Common 
on Cassia ohamcecrista. 

Vespa cuneata Fabr. H.2, 4, Mer.; Je. 6, 8, Au 80. (11) On 
fresh watermelon rinds in sandy road. Abundant at Du 
Bois about cider-mill August 24; Normal, July 28; Aldridge, 
Au. 11; Oarlinville, on Aster eriooides villosus (Rob.). 

Vespa germanioa Fabr. H.4, Je. 6, Au. 20. (8) Ill. 

Ceropales fulvipes Cress. H.2, Au. 18. Ill. 

Anpplius ingenuus Cress. ( Pompilus ). H.l, 4; Je. 7, Au. 20. (2) 

111 . 

Anoplius soelestus Cress. H.2, 4; Au. 12, 20. (2) Ill. 

Anoplius atrow Dahlb. H.2, Au. 12. 111. 

Anoplius philadelphious St. Farg. H.6, Au. 80. Ill. 

Anoplius tropicus Linn. H.l, 2, 8; Je. 7, Au. 17,18,19. (6) HI. 
Anoplius fuscipennis 8t. Farg. H.2, 4; Au. 12, 20. (2) Ill. 
Anoplius marginatus Say. H.2, Au. 12, 18. (8) Ill. 

Anoplius cylindrious Cress. H.m. III. 

Anoplius biguttatus Fabr. H.2, 6; May 20, Au. 12,18. (2) HI. 
Anoplius , spp. (Ashmead, det. "Ceropalzdw, can nob be determined 
at present”). H.l, 2, 8, 4; Au. 14, 18, 20, 22. (9) Four 
species. 

Oryptocheilus nebulosus Dahlb. ( Priocnemis ). H.6, Au. 12. 
Cryptooheilus, sp. H.2, Au. 18. 

Ammophila vulgaris Cress. H.2, Au. 18. ' (6) Ill. 

Ammophila drgentaia, n.sp. H.l, 2; Je, 7, Au. 18,22. (8) (Note 20) 
Ammophila prooera King. H.2, 8,4; Je. 6,8, Au. 18,14,18,19. 
(5) HI. 

Ammophila eatremitata Cress, (piotipennis Walsh). ' H.2, Au. 18. 

Ill. 

Priononyx bifoveolatus Tasch. ( thom.ce Fabr.),. H.2, Au. 19. HI. 
Priononyx atratus St. Farg. H.2, Au. 18. Ill. 

Sphex pennsylvanicus Linn. H.l, Au. 22. Ill. 

Sphex ichneumoneus Linn. H.l, 2; Au. 18, 22. (2) HI. 
Anthophilus •pulchellus Cress. H.2, Au. 18. (8) 

Ceroeris fumipennis Say (Ashmead, det.). H.4, Au. 20. III. 
Ceroeris Venator Cress. (Ashmead, det.). H.2, Au. 12,18. (2) Hi. 
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Tachysphex texanus Cress. (Ashmead, det.). H.2, Je. 8. No other 
Illinois record. 

Tachytes obscurus Cress. H.2, An. 18. Ill. 

Stiotia Carolina Fabr. (Monedula). H.2, 6; Au. 12, 18. (2) N. 
Ill. (Bolter Coll.); Carlinville, on Pycnanthemum muticum 
pilosum (Rob.). 

Microbembex monodonta Say. H.2, 8; Au. 12,14,18. (8) Resting on 
bare sand in blowouts, or flying about near the surface. Ill. 

Bembex spinolce St. Farg. H.8, 8, Mol.; Au. 14, 18, S. 8. (4) 
Common along the sandy shore above Havana. 111. 

Bembidula capnoptera Handl. H.2, Au. 18. No other Illinois 
record. (Note 21) . 

Bembidula h-fasciata Say. H.4, Au. 20. Carlinville, on Pycnan¬ 
themum linifolium (Rob.). 

Mimeta argentifrons Cress. Mol.,.8. 8. Ill. 

Anacrabro ocellatus Pack. H.2, 4; Au. 18, 20. (8) Ill. 

Notoglossa americana Rob. H.2, 4; Je. 8, Au. 18. (2) Ill. 

Collates americana Cress. H.2, 8; Au. 12, 14, 18. (6) Oarlin- 

ville, on various flowers (Rob.). 

Collates latitaraia Rob. H.l, 8; Au. 12, 21. (8) Ill. 

Ckloralictua pilosua Smith. H.l, 2, 8; Au. 14, 18, 22. (4) 111. 

Lasiogloeaum oorioceum Smith. H.4, Au. 20. 111. 

Oxyatoglossa confusa Rob. H.6, Au. 12. Ill. 

Augochlora fervida Smith. H.2, Au.12. Ill. 

Augochlora humeralis Patton (Titus, det.). H.2, 8; Je. 8, Au. 14, 
18,19. (6) Ill. 

Agapoetemon texanus Cress. H.2, Au. 18. Ill. 

Agapostemon splendsns Lep. H.l, 2, 4, 8 ; Je. 8, 7, 8, 9, Au. 18. 
(7) On sweet clover. 

Halictus tumulorum Linn. H.4, Je. 8; Ill. 

Galioxys octodentata Say. H.2, 6; Je. 8, Au. 18,17,18,19. (7) Ill. 

Megachile mendica Cress. H.8, 4; Au. 15, 20. (8) III. 

Megachile brevis Say. H.2, 8, 4; Au. 16,18, 20. (8) Ill. 

Megachile latimanus Say (Titus, det.). H.2, Att. 18, 19. (27) 
Found one cloudy morning (Aug. 18) resting in occasional 
large dusters on dead wild verbena stems along the road to 
Devil’s Hole. 

Nothosmia albveentris Cress. H.4, Je. 8. III. 

Epeolus conoolor Rob. H.2, 8 ; July 22, An. 18,19. All Ill. 
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Epeolus lunatus Say. H.l, 2, 4; Au. 18,18, 19, 20, 22. (18) On 
the occasion referred to under Megachile latimanus , E. Inna- 
tus was frequently found singly, attached by its jaws to vari¬ 
ous plants. No other Illinois records. 

Epeolus bifasciatus Oress. ( fumipennis ). H.l, Au. 22. Ill. 

Epeolus pusillus Oress. H.2, Au. 18. Oarlinville, on Composites 
(Rob.). 

Melissodes obliqua Say (Titus, det.). H.2, Au. 18,18,19. (10) 111. 

Melissodes atripes Oress. (Ashmead; det.). H.2, 8; Au. 18,14, 17, 
18,19. (88) On the occasion referred to under Megachile 
latimanus this species also was found in large numbers, clus¬ 
tered on dead weed stems by the roadside. 

Melissodes agilis aurigenia Cress. H.l, Au. 22. Ill. 

Tetralonia dilecta Oress. H.2, 4; Je. 6, 8. (2) Ill. 

Bomhis pennsylvanicus DeG. H.2, Au. 12, 18. (2) 

Bombus vagans Smith. H/4, Matanzas L.; Je. 6, Au. 15. (8) Ill. 

Bombus virginicus Oliv. H.2, 8; Au. 17,18. (8) Ill. 

Bombus separatus Oress. H.2, Au. 18. Ill. 

Apis mellifera Linn. H.l, 2, 8; Je. 7, Au. 18, 14,18. (6) Com¬ 
mon on flowers of Monarda punctata and other plants in the 
sand region. 

BATRACHtA. 

Hyla squirella Bose. H.l. Two seen on bushes on open sand-dune. 

RRPTtLIA. 

Heterodon simus Linn. Pekin (H. Garman, ’92). The hog-nose 
snake is common in the Illinois valley sand region, particularly 
under boards along sandy roads at the Devil’s Neck, and 
under stones and driftwood along the sandy shores. 

Cnemidophorus sexlineatus Linn. H.1, Je. 7. Henry, in a dry 
sunny field on the banks of the Illinois River, not rare; 
‘Ottawa; lives in dry sandy regions (H. Garman, ’92). 

Terrapene Carolina Linn. ( Cistudo ). About ten years ago I saw a 
number of these box-turtles traveling about the dunes of the 
Devils Hole, but only one was seen by us during the field work 
for this article. The sinuous line at the edge of a moving 
dune, shown in PI. XII,, Fig. 2, was probably made by this 
box-turtle. Southern Illinois, dry woods (H. Garinan, ’92) . 



258 


Meoostethus platypterus Scudd. (Page 281) While this article is 
going through the press I find Mr. E. D. Ball’s list of Iowa 
Orthoptera (’97), supplementary to that of Osborn, in which he 
records this species from the extreme northwestern corner of 
that state. Otherwise it is known only from New England, 
and is only so listed by Scudder in his Catalogue (’00). Mr. 
Ball also records Mermiria bivittata from Iowa, which is a 
little north of its usual range. 

Arphia xanthoptera Germ.(Page 282) On'page 214, in discussing the 
differences of hind-wing coloration of certain Orthoptera in 
dry and humid environments, I mention the lack of sufficient 
material for a comparison of the two variably colored Bpecies 
which are common both in the sand region and on the humid 
prairie. An opportunity for such a comparison has since been 
afforded by the kindness of Mr. J. D. Hood, of the University 
of Illinois. Mr. Hood is making a very interesting study of a 
similar sand region in Wisconsin, and has secured a large se¬ 
ries of Arphia xanthoptera , which may properly be compared 
with our series from the humid prairie, as the effect of aridity 
would be reduced rather than increased by the higher latitude 
of his locality. Blatchley says that in Indiana one third or 
more of the maleB have yellow wings and not over one sixth 
of 'the females, or an average of one fourth. Our collections 
show practically identical conditions, the usual color being a 
clear orange-red. On the other hand, Mr. Hood states that 
although in the Wisconsin sand region this species was very 
abundant, hhing seen by the hundreds every day, only a.sin¬ 
gle orange-winged specimen was observed during five weeks’ 
collecting, all the rest having yellow wings with at most a 
faint tinge of orange. Mr. Hood pertinently points out that 
the original color in all these species is probably that found in 
the more arid environment; not the reverse, as might be 
inferred from my wording. •• 

Lepyronia gibbosa Ball? (immature). In the preceding list (page 
286) I have mentioned immature Ceroopida , probably L. gibbo¬ 
sa, occurring on the extreme bases Of the items in tufts of Cab 
lirhoe triangulata. Ball (’01) has found a western Aphroph- 
ora feeding on pine, in the adult stage, but in the immature 
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stages inhabiting the stem bases of Chryaopaia villoaa and 
Lupinua sp. after the manner of oar species on Callirhoe. He 
regards this as a result of the arid environment, the envelop¬ 
ing froth with which the young surround themselves being 
more easily maintained here than on exposed twigs; and he as¬ 
sumes that the adults oviposit on these herbaceous food plants 
of their young. In the Illinois valley sand region there are 
no wild conifers. 


Systematic Notes. 

Note 1, p. 280.— Bacuneulua blatohleyi. Walsh described his 
Diapherom,era velii from Nebraska males and Illinois females. Scud- 
der, in his Catalogue, credits velii to Nebraska only. The common 
prairie species of Illinois and Indiana, which we have been calling 
velii, was represented in our collections mostly by female specimens, 
but it was noted that the males indicated either that our velii was 
not a typical Diapheromera or that it was a Bacuneulua. Mr. A. N. 
Oaudell has received from Mr. W. S. Blatchley a pair of alcoholic 
specimens taken in Indiana, and described them as Baeunculus 
blatohleyi. Mr. Oaudell has kindly sent me a typical male velii 
from Kansas, and 1 can now say with certainty that our specimens, 
and also those in Mr. Blatchley’s cabinet, which I had previously ex¬ 
amined, are all Bacuneulua blatohleyi , to which species Walsh’s 
females probably belonged. It is an inhabitant of rank prairie 
vegetation like velii , while femorata is a forest species. I have also 
taken blatohleyi at Lake Geneva, Wis., as stated in the list. 

Note 2, p. 281.— Eritettix virgatual This single female agrees 
with Scudder’s description and McNeill’s key except that the sup¬ 
plementary Gar i use of the pronotum are almost entirely obsolete. It 
is possibly a new species. 

Note 8, p. 281.—Ageneotettix acudderi. Hancock (’08) has col¬ 
lected examples of Aganeotettix near Chicago, which, after compari¬ 
son with a type specimen of A. acudderi, he has described as a new 
species tinder the name arenoaua, suggesting that the Minnesota, Illi¬ 
nois, and IndianaeetM&feri of Lugger, McNeill, and Blatchley respec¬ 
tively are probably also arenoaua. According to him, arenoaua, as 
compared with acudderi, is smaller and more slender, with the vertex 
right-angled, not acnte-angled as in aeudeteri, the foveolse deeper, the 
tegmina slightly shorter, etc. He b«w evidently overlooked Bruner’s 
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“Some New Colorado Orthoptera” (Bruner, ’04), in which a key to 
this genus appears and A. ccoidentalis is described from Colorado. 
This is said to differ from scudderi “in its somewhat slenderer form 
and smaller size,” in its “somewhat abbreviated tegmina and wings,” 
and “in the fewer (9) spines on the outer row of the hind tibiae.” 
Scudderi is characterized in Bruner’s key as having 10 or 11 spines 
in the tibial outer row and the vertex right-angled or obtuse-angled 
in both sexes, while in the remaining species, deorurn , it is slightly 
acute-angled. It will be noted that the broad-angled vertex is used 
by Bruner to distinguish scudderi from deorurn ; and, on the other 
hand, by Hancock, to distinguish arenosus from scudderi. Appar¬ 
ently arenosus is not sufficiently distinguished from occidentalism or 
from scudderi as defined by Bruner, and it seems best for the pres¬ 
ent to retain the name scudderi for our Illinois examples. Individ¬ 
uals from all the Illinois localities herein cited, as well as some tak¬ 
en in Wisconsin by Mr. J. D. Hood, agree sufficiently with Han¬ 
cock’s description of arenosus, as well as with Bruner’s characteriza¬ 
tion of scudderi just cited. The vertex is usually slightly obtuse- 
angled. An examination of the spines in the hind tibial outer row 
of 12 specimens from various localities gave the following result: 
spines, 9-9 (1 specimen), 9-10 (2), 10-10 (7), 10-11 (1), 11-11 (1).* 

Note 4, p. 288 .—Psinidia fenestralis. . Five eastern specimens 
of fenestralis (New Jersey, etc.) in the State Laboratory collections 
show varietal differences from Illinois examples. Our specimens 
are smaller—female, 19-28 mm., male, 14-17 mm.—-as compared 
with the eastern examples—female, 26 and 27 mm., male, 18-19 mm.; 
and in our examples the wing band is farther from the base. In the 
eastern specimens it crosses the wing centrally, or a trifle nearer 
the base; the first convex radiate vein—that crossing near the wing 
center—is at least half in the band; and there is abroad hyaline 
space beyond the band, the apex immaculate in the female. In 
our examples the band crosses nearer the apex than the base; the 
first convex radiate vein is about two fifths in the band; and 
the hyaline spot beyond is small, the apex in the female with evident 
darker spots at the vein tips and in the subcostal region. In all the 
males the apex is blackish. 

Note 6, p. 288 .—Trimerotropis citrind. Our examples of T. 

* Behn, in a paper received slnoe the above was written (Proc. Acad. Mat. 8d. 
Phila., Vol. 58, p. 871), shows that both soudderi and occidentalis m probably syno¬ 
nyms of deorurn. 
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maritimd from New York and New Jersey have a very narrow wing- 
band, tapering out at the anal vein and falling far short of the anal 
angle; the tegmina are without definite indication of the two prin¬ 
cipal 6pots or bands; the dorsal hue is a dull pale sand-color; and 
the tibiae are whitish yellow. Typical citrina (from Galveston, Tex., 
from Elizabethtown, 111., on the Ohio River, from Meredosia and 
Havana on the Illinois, and from the Mississippi River shore from 
Grand Tower to Savanna) has a broad complete band approaching 
the anal angle; the tegmina have a pair of evident spots or bands; 
the general color is a speckled brownish; and the tibias are red to 
orange. In the State Laboratory collections are a number of ex¬ 
amples labeled “N. Ill.” which are intermediate between the two 
forms above described—the wing band narrow, but not interrupted 
except by the pale anal vein, a pair of inconspicuous small spots on 
the tegmina, the general color light, and the tibite pale lemon-yel¬ 
low. One of this type, with yellow tibite, is from Henry, Ill., north 
of Peoria, on the Illinois River. This and a citrina from Bird’s 
Point, Mo., were listed by McNeill in his “Orthoptera of Illinois” as 
C'ircotettix verruculatus. Collections of the lakeshore form of 
maritima were made by us along the beach of Lake Michigan at 
Waukegan in August, 1906, in time to include the results herein. 
These were closely like the somewhat intermediate form just men¬ 
tioned as labeled “N- Ill.”—probably, therefore, lakeshore col¬ 
lections also. The tibiae were lemon-yellow, and identification as 
maritima seemed admissible. Mr. Shobe succeeded, however, in 
finding on the lake beach examples with well-marked orange tibiae 
not otherwise differing from those with lemon-yellow tibiae. This 
makes the line of division between the two species very indefinite. 

Note 6, p. 284 .—Melanoplua macneilli , n. sp. This was found 
only in a restricted area beside the blowouts on. the Moline Sand 
Hill, associated with M. Aavidus and anguetipennis , to the latter of 
which it is olosely allied. It was at once recognized by my assistant, 
Mr. Frank Shobe, and myself, as a new form because of its different 
thoracic and femoral coloring. The male terminal structures are 
about as in anyustipennig, except that tbe furcula is very short and 
strongly divergent, and the apex rather narrowly rounded. The 
hind tibise are light blue, apioally greenish. The species is about 
the size and color of anyustipennig, perhaps a trifle smaller, but 
with two noticeable color differences. The entire ventral margin 
of the hind femora is strongly sanguineous, while in emguttipmnis 
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it is dull greenish yellow; and the dorsum of the thorax, especially 
in fresh specimens, is a lighter gray than in anguetipennis, con¬ 
trasting much more with the black lateral stripe. The dorsal mar¬ 
gin of the hind femur is more distinctly banded than in angusti- 
pennis. The prozona is slightly narrower behind than in angusti- 
pennis and the metazona shorter. Apparently these differences re¬ 
quire the formation of a new species, which I dedicate to the 
pioneer in this interesting local field. 

Note 7, p. 286.— Udeopsylla robusta. The common Udeopsylla 
nigra of eastern Illinois is uniform black or piceous, except for some 
faint rufous thoracic spots. Examples of Udeopsylla robusta from 
South Dakota are rufo-testaceous throughout, except for being dark¬ 
er in front of the sutures. The male and female taken near Ha¬ 
vana are mahogany-brown, darker at the sutures; the face, legs, and 
ovipositor are rufo-testaceous, about as in the South Dakota speci¬ 
mens, but the outer faces of all the femora are indefinitely striped 
and mottled with the dark mahogany color, not uniformly pale as in 
typical robusta. The tibiae and tarsi are just as in typical robusta , 
while those of nigra are no paler than the dorsum. The Havana 
pair are clearly not nigra, and for the present may be regarded as 
a variation of robusta. The eastward range of robusta is thus ex¬ 
tended across the Mississippi. That of nigra reaches certainly about 
to the Indiana line, and probably far beyond it. 

Note 8, p. 285 .—Nemobius fasciatus vittatus. As I have elsewhere 
stated (’00), we may recognize three forms of wing development 
in Nemobius by adding an intermediate form to the usual macropter- 
ous and brachypterous types. In the intermediate form the wings 
are aborted as in the brachypterous form, but the tegmina are long, 
as in macropteroqs individuals, the dorsal field at apex ampliate 
and much exceeding the tip of the lateral field, not truncate. The 
specimen from the Devil’s Neck is of this form. 

Note 9, p. 286.— Nobiselongatus, n. sp. Length,. 10 mm.; width, 
2 mm. Elongate, with whitish pubescence, minute and sparse on 
upper surface, surfaoe yellowish white above, a dusky stripe extend¬ 
ing from between the antennae to the tip of the acutellum, broader 
and darker posteriorly, especially on the scutellum; hemelytra at¬ 
taining the base of genital segment, wings but slightly shorter, 
hemelytra whitish without fuscous dots, veins of membrane faintly 
bordered with fuscous on basal part, a dark spot at base of mem¬ 
brane on inner margin ; tergum fuscous, darkest medially, becoming 
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yellowish laterally. Beneath, dull yellowish with broad lateral 
fuscous stripe, bordered on the metastethium by a whitish stripe 
edged within by a dark line. 

Head nearly as long as the thorax medially, a little more than 
three times as long as the width between the eyes; first antennal 
joint about as long as the head, antennse yellowish, apex of sec¬ 
ond joint and remaining joints feebly infuscated; pronotum about 
as wide at base as its length. 

Legs pale dull yellowish, femora rather slender, the anterior 
and middle ones gently tapering towards apex, the posterior one 
subcylindrical, all dotted with fuscous spots, tibiae with some fus¬ 
cous points, apex of tarsi, and claws black; fore femora slightly 
longer than head and pronotum conjointly. 

Abdomen about four times as long as broad, the genital segment 
parallel-sided, one half longer than broad, with dark median line 
on apical three fifths; male hamule about as figured by Reuter for 
vicarius , with a lobate extension of the margin in a lower plane, on 
the ventral side beneath the junction of the petiole and the semi¬ 
circular lamella. 

Taken along the sandy river margin in the lower part of Havana, 
Ill., June 9,1906. Type in coll. Ill. State Lab. Nat. Hist. 

This macropterous male is near vicarius Rent., which was de¬ 
scribed from Illinois, and is by some united with propinquus Rent.* 
Both were described from the brachypterous form. Professor Her¬ 
bert Osborn thinks our speoimen can not be vicarius, and I have de¬ 
cided to describe it as new. 

f Ligyrocoris oonstrictus. (See page 287) The species thus 
listed by me is that commonly so identified in Illinois collections. 
All examples at hand, however,, clearly lack the stridulatory vitta of 
Ligyrocoris. .It is not Perigenet fallow, which resembles Ligyroeoris 
and also lacks this vitta, but is larger, broader, and otherwise differ¬ 
ent. 

t Phlogyas annulicrus. (See page 287) This is our common 
Peliopelta abbreviate , now catalogued as a synonym of annulicrus. 
I have not verified the occurrence of annulicrus ip the sand region if 

•Propimpm and vicaritu were originally described on the same page, prapmqmu 
first,. Baiter in a later article made vicanwi a synonym of propmquut, hot LetWeny 
and Severin fist the species under the name Uoariut, giving propmqmut m a synonym. 

fThe two notes without aerial number were added after Uw printing of the 
list. • 




264 

it be a western species distinct from abbreviata as suggested by Van 
Duzee (’06). 

Note 10, p. 288.— Euschistus -variolarius . In a study of the 
genus Euschistus , I noted examples of an apparent variety of variolari- 
ii8 having the usual black terminal ventral dot of the male, but with 
small black dots at the sutural intersections of the abdominal mar¬ 
gin as in fissilis and other species. The humeral spines are very 
prominent in these specimens, and the lateral edge just in front of 
the spines is concave or straight instead of being more or less con¬ 
vex. This variety is represented in variolarius from H.2 and 8. 

Note 11, p. 289.— Uomcemus imeifrons. In this genus the gen¬ 
eral aspect of the punctuation varies to a remarkable degree. The 
surface pattern is formed by sudden changes in the density of the 
punctures, emphasized by contrasting shades of the ground color, 
which also varies excessively in distinctness, from sharp contrasts 
to their almost total obliteration; but its form is nevertheless very 
constant for each species. The differences in the median scutellar 
pattern may be tabulated as follows: 

Median pale line of scutellum rather suddenly widening back of middle into 
a broad medio-apical stripe. 

Medio-apical stripe parallel-sided, the dark adjacent color gradually 
shading off. Length, 7-8 mm. .... uneifron* Say. 

Medio-apical stripe usually narrowing posteriorly, margined by a dark 
line. Length, 4.6-8 mm. .... grammicu* Wolff. 

Median pale line gradually widening into a narrow medio-apical stripe. 

byuffi* Uhl. 

Median pale line very narrow or interrupted at posterior third of. scutellum, 
in front of and behind this usually very distinct, posteriorly spread 
out fanlike or broadly subtriangularand gradually darkening, to apex. 

proteui StaL 

Proteus is readily recognized also by the deep notch in the flap 
like anterior extension of the prosternum each side of the middle. 

Note 12, p. 242 .—Harpalini, n. sp. This interesting carabid 
appears to be generically and specifically new. It belongs to the 
tribe Harpalini , but as the single specimen obtained is a female, 
its systematic place is uncertain, and it does not seem advisable 
to do more at present than to call attention to its striking 
peculiarities. 

It is about the size of Harpalus testaoeus, but even paler than 
that species, yet apparently perfectly matured; the thorax has the 
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well-rounded angles and the form of that of Harpalus herlivagus. 
Unlike Harpalue , however, it has three dorsal series of elytra] 
punctures, 4 or 5 in each row, located on the 8d, 6th, and 7th inter¬ 
vals. The tibial and tarsal angles are not prolonged; the fore 
tarsi are spinulose beneath, slightly dilated; the first joint of the 
hind tarsi is not elongate. The antenna has the proximal two joints 
glabrous; the eyes are rather small; the left mandible is chisel¬ 
shaped, slightly overlapping the right; the labial palpi are plurise- 
tose in front, the last' joint slightly shorter than the preceding one; 
the raentum is acutely toothed at middle, its epilobes are narrow, 
and it has a single setigerous puncture at each posterior angle. 

Note 18, p. 248.— Hyperaepidius trimaculatus. In this speci¬ 
men the two pale vittse—lateral and sutural—of each elytron are at 
base slightly broader but not united, the three black intervals of 
equal width at base. 

Note 14, pp. 248, 244.— Calopteron. I offer the following key 

to facilitate the separation of these two species. 

Apical part of third vein ot elytra within the black band raised on an 
elevated ridge like that of the second and fourth, ridge ending rather 
abrhptly; no middle band in our specimens. • • terminate. Say. 

Apical part of third vein within the black band not on a distinctly elevated 
ridge, the interval concave from the second to the fourth veins; middle 
band present or wanting, ...... r eticulatum Fabr. 

Note 16, p. 244.— Lucanus placidns. This species may readily 
be separated from dama as follows: 

Mandibles of male rounded, ecarinate; of female strongly carinate on the inner 
side of the dorsal surface—especially over (he subapical tooth—and usually 
a lower carina along its outer margin; top of head of female anteriorly ru- 
gosely punctate and very opaque; elytraand thorax shining, dama Thunb. 

Mandibles of both sexes subtriangular in cross-section, tbeir dorsal surface 
concave, with a strong carina along its outer margin only; the inner edge 
sharp, bldentate in the female and multldentate in the male; entire dorsal 
surface of insect with dull luster.. ptacidu* Say. 

Note 16, p. 248.— Phavepholia oandida. Dr. Horn described this 
from two specimens as “nearly white,’’ It has, in fact, a color 
pattern similar to that of ob»oura, in pale brown and white. The 
thorax has a dorsal darker stripe divided by a fine median white 
line, and lateral and ventro-lateral darker stripes. The elytral 
scaling is very pale golden-brown, with two vague stripes and the 



lower margins white. The scales beneath are nearly white, without 
evident pattern. 

Note'17, p. 261.— Laphyttia 6~fmciata.~—Dt. Williston says 
(Trans. Am. Bnt. Soc.,- Vol. 12, p. 68): “Specimens of this species 
from Montana differ appreciably from those from the Southern 
States that 1 have seen. In all the northern specimens the pol- 
linose bands of the abdomen are all entire, while in the southern 
ones they are mostly interrupted; the femora, moreover, in the 
former are mostly yellow, while in the others they are chiefly black. 
These differences, if not sufficient to warrant specific separation, 
may be varietally indicated by the name notata Bigot for the south* 
ern form. ” In our specimens the femora ate reddish and the fifth 
abdominal band is clearly interrupted. 

Note 18, p. 264.— Sphwrophthalma chlamydata. Melahder (’08) 
collected “several” specimens of a male mutillid in the sand region 
about Bath (designated in this list as H.8) which he determined as 
bioculata , and of a female, described by him as new under the name 
chlamydata. Ten of my 16 unassigned males are his bioculata, and 
61 of the 88 unassigned females are his chlamydata. On one occasion 
one of these males was seen dancing in attendance upon a female 
chlamydata , both being then captured. Their occurrence is coin¬ 
cident, and they have close similarities in vestiture. It would seem 
proper to accept them as two sexes of one species. However, biocu¬ 
lata in the West has been connected by Oresson with quite a differ-* 
ent female, which Fox conjectures may be the same as creusa Ores¬ 
son. Since the females are more reliably separable than the males, 
it would seem best for the present to retain the name chlamydata 
for both sexes in our. region. 

Note 19, p, 2£4.— Sphwrophthalma macra. The single example 
which is assigned to this species has an evident coarse orange pubes¬ 
cence on the second segment, the dorsal reddish area of which does 
not seem to be two partly confluent spots as is the case, in the more 
common types assigned to ferrugata and agenor, in which also the 
pubescence is yellowish and not evident when viewed vertically from 
above. 

Note 20, p. 255.—Ammophila argentata, n. sp. The sides of 
the thorax are covered with a mat of uniform silvery pubescence, itit 
dorsum is less conspicuously silvery pubescent; the face is silvery, 
the red or yellowish of the abdomen extends from near the base of 
the seoond joint to beyond the middle of the fourth, or even upon 
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the base of the fifth; the legs are wholly black; the thorax is rather 
sparsely punctate; the metanotum is finely and densely obliquely 
striate; the wings are yellowish hyaline. Length, 18-21 mm. One 
male, three females, Mason Oo., Ill. Type in coll. Ill. State Lab. 
Nat. Hist. 

Note 21, p. 266 .—Bembidula capnoptera. The single example 
agrees with the description of this species except that the abdom¬ 
inal yellow bands are of good width, about equal to the intervals 
between them, and all rather narrowly interrupted at middle. 
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Flo. J. Blow-sand entirely without vegetation. A grove of walnut. (Juglan, nigra) in the 
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Large blowout, the slope* still bare, but. with the typical blowout association on the flat 
bottom. The low vertical walls of sand are held in place by sand-binding grasses.—Most 
abundant on the bare sand are Miorobetubtosc, Laphyttia , OictmWa lepMa , and Melon- 
oplu* /lovfUWi and in the sparse growth various MuWlUU*. MeUtnoplu* 
rtn{/ustlf)cnniti, Aycneote.ltix ttcudderi, Sptuiragtmon toyomlnyianum . 

ArUfinicr, Clchxiela formosa gvnerova, and 0. acutellmHx 
lecontci. 



Fig. 2. Tlie steep wall of sund is held in place by the bunch-grasses at its top. They ore being 
gradually undermined, as shown by the sliding plants on the slope.—A favorite place 
for Cicituiela, Mtcrobenibex, tfuMtktot, and Metamtptw Jtavidv#, 
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Fica. 1. Bunch-gras* association ( Stipa apartea) on top of a hill, showing the open character of the 
vegetation. The tree* in the background are not native.— Mclanoplu» anauatipennia, 
Ageneotrttix acuddtri , Meatobregma thomani, Hxppiarua rugoaua, and Mu- 
tfllidaam common, and in early summer Hippiaeua phwni- 
eopterua and H. holdcmanii . Conooaphalu9 
robuatua also ooeurn here. 
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Fto. 2. A single plant of Sporobolua cryphmdrua growing on blow-sand has built Up a conspicuous 

mound beneath n. 
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Fici. I . A low mound of wind held in place by JihmuromnMua. Several other Mpeciop jxrow in the pro¬ 
tected xtttul on itB lee side. The mnnll plant* in t ho loft foreground are CouuneUna Virginiat. 



Fig. 2. A denaa thicket of the Hand-binder RAu* aromaUca, The t umbleweeds, Cgolotoma aUipUcifolium, 
ere the only plant a un t he blow-mind in f rout,:—'Upon the ere BtspfiorMa rhoin and its 
larvae, Perillu* ctovumcinctiu and its nymph*, B&thent *> iiutitiva, 
and the predaceous mm tdetut. 










Fia. I. PopuluB DUcUaia spreading by sucker* over the blow sami iuto the blowout. CristaleUu 
Jametii grow* in Abundance in the right foreground.— Upou the Populus 
are Afttachroma parallelum and M. ani/nnlulum. 






Fio. 2, A dune has invaded a walnut trove. The ground eover on the mokt shaded sand is mainly 
jSs lat nmi nigrum and Sin** oweulohq.—Under tote are iBcknmptmra wm qu<4%» t 
Uamgmm roMialo* Fan#***. etc. 








Fki. 1, Interior of a black*jack forest.—On the ground are Malanoplu « foacuUua, Af. luridua, and 
M. impudicu&, and under gatherings of dry leaves Gryllu* i» abundant. Along the 
forest margins are Schistocerca ohUacea and Hippiscu* yhanicopteru a. 


fto* 2. Interior of a mesophytio forest of whit 
the low marginal bio* of the sand ph 
fround are JUiUmvptua J 


> oak 


afad ridg^exVttdiog 


fljtuKW bofli* 
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Margin of sand plain just below Havana, Ill., here forming east bank of the Illinois River. Areas of roesophytic forest are near the margi 
the sandy beach is Trimcrotroois ciirina ; on its moist margin are Cidndela cupracccn*, C. kiriiccifu, and ParaUttix cucullatvt; 
on the small willows at the water s edge are Metachroma and Mdaooma; and under driftwood, 

Cldceniit* % Patrobus , and numerous other Cora&ufce. 
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Article VIII —On the Local Distribution of certain Illinois 
Fishes: on Emty in Statistical Fcohu/i/. By S. A. Forbes. 

An animal society is composed of animals habitually oc¬ 
curring together in the same locality and the same class of sit¬ 
uations. Such an association is, of course, composed of many 
species, variously related to their special enviionment, some 
attracted to it by one set of conditions and some by another. 
Although their local haunts may be virtually identical, their 
ecological relations, if determined in detail, may prove to be 
very different. A pike and a minnow may be members of the 
same associate group, to whose habitat, however, the pike is 
especially attracted by the minnow, and the minnow by the 
facilities which are offered there for concealment or escape 
from the pike. 

It is usually possible to learn the contents of a local associ¬ 
ation of plants by simple inspection and enumeration, but an¬ 
imals come and go, elude observation, and refuse to be num¬ 
bered, and the details of their associate occurrence can only be 
learned indirectly, by means of sample collections preserved for 
subsequent study. If the situations from which such collec¬ 
tions are made are carefully chosen and correctly classified, 
and if the collections themselves are full enough, uniform 
enough, and numerous enough to be fairly representative of 
each situation, the essential facts concerning the assemblage 
of animals corresponding to any unit of environment may be 
readily made out. The making of such collections for such a 
purpose is, however, a relatively new thing, and scarcely a be- 
ginning has been made in the systematic study of animal asso- 
ciations by this method. 

A knowledge of definitely circumscribed, or merely meas¬ 
urably distinct, local associations does not, however, by any 
means exhaust the subject of associate relations, for the ani¬ 
mals of a region cannot be wholly divided up into such definite 
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societies, and snch society groups as can be clearly recognized 
rarely have any precise boundaries. For a full knowledge of 
the intricate web of the relations to their physical environment, 
and through that to each other, of- the animals of any com¬ 
posite area, it is necessary that the entire assemblage of the in¬ 
habitants of that area should be studied as a compound unit, 
and for this, of course, extensive and comprehensive collections 
must be made, such as will fairly represent the entire animal 
life of their region. 

The possession of a miscellaneous but very large collection 
of Illinois fishes, obtained during various seasons of a long pe¬ 
riod of years, from all kinds of waters and in all parts of the 
state (see Map I.), each lot still bearing, as a rule, the original 
collector’s data giving both the time of collection and the ex¬ 
act locality, has suggested to me a trial study, intended to show 
what may be learned with regard to the ecology of fishes by a 
critical analysis of the local data of such a collection. 

These data may be organized and generalized for ecologic¬ 
al study in two ways. They may be treated in one mass, with¬ 
out local subdivision, and in such a way as to bring out the 
facts concerning the association of the different species of fishes 
with each other, without reference, in the first instance, to the 
localities and situations from which the specimens have been 
taken; or they may be first divided and arranged according to 
location and surroundings, the assemblage of species from each 
geographical unit and from each kind of ecological situation 
being studied separately, as a local animal society.. The first 
method has the advantage over the second, that it gives 
us much larger numbers of specimens and collections from 
which to generalize, and thus enables us to enter further into 
the details of the associate relationship without danger of 
error from unsafe generalization; and it also enables us to dis¬ 
tinguish similarities and differences of ecological relationship 
among the species, uninfluenced by any previous discrimination 
or classification of ecological situations. The second method has 
the advantage over the first, that it attacks the problem more 
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simply and more directly, and, if the data are sufficient, reaches 
results more immediately and obviously significant. 

I have used both these methods in the present paper, com¬ 
paring the results of the two in a way to make the one set ac¬ 
count for and explain the other. This paper is thus to be taken 
as a contribution to an answer to the following questions: 
Whatlllinoisfishes are habitually found in each others’ society, 
and what is the relative frequency of their associations? How 
are Illinois fishes grouped and distributed according to location 
and situation, and in each ecological assemblage so formed what 
is the proportionate representation of its various constituent 
species? How far are the two classes of data, those of associa¬ 
tive affiliation and of ecological relationship, comparable, and 
to what extent may the one be used to explain the other? 
An answer to these inquiries would enable us to recognize, de¬ 
fine, and account for associate groups among our fresh-water 
fishes, and also to distinguish those members of each group 
which, being most frequently and most strictly associated, are 
most characteristic of it. It has, in fact, been a part of my un¬ 
dertaking to find a method of, distinguishing clearly these cen¬ 
tral or typical members of an ecological assemblage, and to ex¬ 
press numerically the intensity of the influence—the strength of 
the bond—which holds them to the local situation, as compared 
with the more lax or less continuous forces influencing what 
we may call the outlying members of the group. 

Studies of this description may be expected to give us 
significant information, also, concerning the competitions of 
associated species, and concerning the evasions of competition, 
and the escape from its consequences, by those closely related 
and similarly endowed, and concerning the niceties of adapta¬ 
tion, psychological, physiological, and structural, exhibited by 
fishes inhabiting a notably uniformarea. 

ASSOOIXTIVB RsLATIOnsKlPS iMOKG THE EtHXOSTOMWJB. 

For a |neliminary and sample study of this description, I 
have cbosen flmt a subfamily of our fishes, the Eiheostominoe— 
.;oi.|a$S|r|.dAli^r areoomtnonly called—andhave endeavored 
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to learn to what extent the species of this subfamily are ecolog¬ 
ically affiliated, which of the species are most typical of the 
subfamily as an ecological group, which are to be regarded as 
lagging or wandering members of it, and which, if any, do not 
belong ecologically with their taxonomic relatives. 

I shall be obliged, in these studies, to assume provisionally 
that my collections are large enough and numerous enough 
fairly to represent actual field conditions in Illinois, and that 
they are so numerous that they may reasonably be treated, for 
the present purpose, as homogeneous and similar, each collec¬ 
tion as a unit substantially like every other, important differ¬ 
ences among them disappearing, in aggregates and averages, 
by the process of mutual cancelation. In other words, I must 
assume provisionally, testing my supposition later by the con¬ 
stancy and reasonableness of the results, that these random 
samples of Illinois darters represent the subfamily as a whole 
sufficiently well to justify their use as materials for a study in 
statistical ecology. 

The Method of the Investigation. 

The species of darters which are most frequently found in 
each others’ company are, of course, those most likely to be 
closely related ecologically; and the ratio of toe number of 
collections containing both of any two species to the total num¬ 
ber of collections containing either, may be used as a provi¬ 
sional measure of the ecological affinity of the two. 

Furthermore, given a certain average frequency of occur¬ 
rence of each of two species inhabiting a common territory, and 
assuming a uniform distribution of each in this territory, un¬ 
influenced by ecological relationships, the average frequency 
of the joint occurrence of these iqweies in collections may be 
computed; and any very marked departure, positive or negative, 
from this computed average will point to some ecological 
bond if the difference is positive, or to some eaose of eoolog- 
ical separation if it is negative. 

If, for example, it appears that several species ought to be 
found together, oan 
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lections, provided that they are distributed over their common 
area uninfluenced by causes tending to bring them together 
into the same situations, and if the actual average of the joint 
occurrences of the species is one in every five collections, then 
the associative bond of the species concerned may be given 
the value of four—a value of little significance perhaps, taken 
by itself, but useful, at any rate, fora comparison of the darters - 
with other groups. And if certain of the species are associated 
with the other darters in an average ratio of five to one, while 
other species are associated with the other darters in an aver* 
age ratio of only two to one, then the former species will typify 
the ecological group more definitely and correctly than the 
latter. 

By this means, also, if the actual frequencies of joint occur* 
renoe of the various species of the group be compared with the 
computed average of such frequencies, the division of any pre¬ 
sumably single group into two distinguishably separate ones 
might be made out. If it should appear, for example, that the 
species of darters may be divided into two groups, each of 
which taken separately is found to have a mutual associa* 
tive ratio of six to one, while the corresponding ratio between 
the two groups themselves is but three to one, we may infer 
provisionally the division of the darters into two ecological 
groups, distipguishable by their predominant attraction to dif¬ 
ferent sets of ecological factors in their common environment, 
but united in turn in one larger group by their common at¬ 
traction to certain other factors. 

For an analysis of the facts, we need for each species of 
darter a determination of the average frequency of its merely 
chanoe occurrence in collections with each of the other species, 
a determination of (he actual frequency of these joint occur¬ 
rences, and a numerical expression of the ratio of one of these 
frequencies to the other. Then by a systematic tabulation of 
these latter ratios, which may be called the cwffkimt* of associ¬ 
ation, we may compare one species with hfcdfcher, and bring the 
«senthil|ata;for rite whole family under the eye forotmv* 
aleat hMp oct wtt and analysis. 
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For the computation of these ratios, I have used, with two 
exceptions to be presently stated, the thousand Illinois collec¬ 
tions most available for these studies, excluding five hundred 
and forty-four additional collections, which, because of imper¬ 
fect data and for various other reasons, are undesirable mate¬ 
rial. I find that the species Hadropterus aspro has been taken 
in 159 of these thousand collections, which ratio of average 
frequency may be expressed by the fraction .159; and that the 
species Hadropterus phoxocephalus has been taken 85 times, 
which gives a frequency ratio of .085. That is, in any thousand 
similar miscellaneous collections distributed over the area in¬ 
habited by these species we may, according to these data, ex¬ 
pect to get the first species 159 times and the second species 85 
times; and the chance that any single collection will contain 
the first species is .159, and that it will contain the second species 
is .085. From this it follows that the chance that the two species 
will occur together in any single collection of the thousand, 
provided that the distribution of each is arbitrary and acci¬ 
dental with reference to that of the other, is the product of 
these fractions; and the probable number of chance joint occur¬ 
rences of the two species in the thousand collections is, of 
course, a thousand times that product, or 18.515. As a matter 
of fact, however, these two species were found together in my 
collections 40 times instead of approximately 18.5 times, or three 
times as frequently as there was reason to expect provided 
that there had been no associative bond between the spe¬ 
cies. This number 3, indicative of the frequency of actual asso¬ 
ciation as compared with the chance or accidental, is the coeffi¬ 
cient of association for these two species. If the numbers of pre¬ 
sumable and actual joint occurrences were equal, this coefficient 
would evidently be 1, in which case no associative bond would 
be indicated; and if it were notably less than 1, we should have 
some reason to suppose that the two species belonged to dif¬ 
ferent ecological groups—that their ecological affinities and 
relationships tended to separate them instead of fjo bring them 
together. 



279 


The computation may be facilitated by the use of algebraic 
symbols. 

Let a equal the total number of collections to be used in the 
computation; b, the number of collections containing the more 
abundant of two species to be compared with one another; r, 
the number of collections containing the leas abundant of these 
species; and d, the number of collections each of which actually 


contains both species together. Then expresses the chance 
that any collection of a will contain one or more representatives 


of the first species; the chance that any collection will con¬ 
tain one or more representatives of the second species; the 

chance that any collection will contain one or more represent¬ 
atives of both species at once, provided that the distribution of 
each is ecologically independent of that of the other; and 

the probable number of chance occurrences of the first and 

second species together in the number of collections repre¬ 
sented by a, the same proviso being made. Since d — the ac¬ 
tual number of such joint occurrences, is the formula for 

the ratio of actual to calculated joint occurrences—the for¬ 
mula, in other words, for the computation, in all cases, of our 
coefficients of association. For example, substituting in this 
formula the values already given for Hadropterus aspro and 
Hadropterus phoxocephalus, 

ad 1000 X 40 _ Q QA 
be ~ 159 X 85 “ 2 ' 9 ‘ 


To determine the coefficient for any pair of species, we 
need only to know their separate frequencies and their joint 
frequencies in collections derived from the territory of their 
common distribution. 

The above formula may be translated into the following 
rule for finding the coefficient of association of any two 
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species: Multiply the number of collections made from the common 
area of the species by the number containing one or more represent¬ 
atives of both; multiply the number of collections containing one or 
more representatives of one of the species by the number containing 
one or more, of the other; and divide the first product by the second. 
The quotient will be the coefficient of association. 

Discussion of Associative Tables. 

I have computed,by the above-described method, for thirteen 
species of Illinois darters—each of which was obtained more 
than fifteen times in my collections—the coefficients of the as¬ 
sociation of each species with each of the other twelve, and 
have arranged these seventy-eight coefficients (apparently one 
hundred and fifty-six, since each of them is entered ;twice) in 
Tables I.-V. for comparison and discussion. In computing the 
coefficients of two species, Diplesion blennioides and Etheostoma 
zonale, the first of which is found only in the eastern part of 
the state and the second only in the northern half, I have used 
as the value of a in my formula, not the entire number of col¬ 
lections made throughout the state, but the number made in 
the stream systems in which these species occur. 

In Table I. the coefficients in each column are in serial or¬ 
der, the highest to the lowest from above downwards; and the 
columns for the several species are placed in the order of the 
average coefficients for the columns, the highest at the left. 

We notice first, that the total of the one hundred and fifty- 
six coefficients of this table is 815.8—a general average associa¬ 
tive coefficient of 2.02 for all the thirteen species. As the nor¬ 
mal chance average would be but 1, we conclude, from these 
data, that darters were found together in my collections about 
twice as frequently as mere chance would indicate. This ratio 
of 1 to 2 is thus an approximate and provisional measure of the 
ecological bond iu this family taken at large. 

We notice next, the unlike totals and averages of the co¬ 
efficients for the several species, these running from 1.22 to 
2.69—a» indication that the associative bond is more than 2.2 
times as strong for Hadropterus phoxocephalus and Etheostoma 
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zonule as for Boleichthys fusi/ormis and Boleosoma camurum. On 
the other hand,we find no species in which the average coefficient 
of association is less than 1—no indication that any of these 
twelve species are wholly drawn away from their family by 
stronger ecological affiliations with some other group. Nor do we 
find, in passingfrom the more strongly associated species to those 
less strongly associated, any abrupt transition in the series—a 
fact which may be taken as evidence that the darters of my list 
are a unitary group, of which certain species are ecologically 
more typical than others, having, that is, the darter habits and 
relationships more fully developed and more strongly fixed. 

Typical and Non-tvpical Darters. 

The more typical species of this list seem to be the fol¬ 
lowing six, mentioned in the order of the size of their coeffi¬ 
cients of association: Hadropterus phoxocephalus, Etheostoma 
zonule, Etheostoma fiabellare , Hadropterus aspro, Ammocrypta pel- 
lucida , and Etheostoma cteruleum, the associative coefficients of 
which average 2.48. Apparently the least stringently connected 
with their kind by the associative relation are Diplesion blen- 
nioides, Etheostoma jess ice, Boleosoma camurum, and Boleichthys 
fusi/ormis, the average coefficient of which is 1.86. 

Furthermore, those least strictly associated with darters in 
general are not especially strongly associated with each other. 
Of the four species just mentioned, six pairs may of course be 
made, and the average of the coefficients of these six pairs is 
1.83—less by .69 than the general average for the entire group 
(see Table III.). If we similarly pair the six species which I 
have selected as most typical, and average the fifteen coeffi¬ 
cients of these pairs (see Table IV.), we get a general coefficient 
of 8.47—more by 1.5 than the average for the group. That is* 
those species which are laxly associated with the darters in 
general, are also laxly associated with each other; while those 
which are strongly associated with darters in general, are still 
more strongly associated among themselves. This lastiaot was 
to be anticipated, since in making up the special average coeffi 
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cients of those species which exhibit strong associative affinities 
we omit those which have the weaker affinities, and so have a 
group of select associates whose average coefficient must be 
higher than that of the whole thirteen species, including, as 
this does, some with strong and others with feeble associative 
tendencies. 

The same fact is illustrated in Table II., in which all the 
coefficients of the seventy-eight possible pairs of my thirteen 
species are arranged in the order of the magnitude of their co¬ 
efficients of association with Hadroptermaspro (1421). Taking 
the first twenty-one coefficients of the six most frequent asso¬ 
ciates of Hadropterus aspro, we find that they average 3.27, 
while the last twenty-one coefficients of the six least frequent 
associates of Hadmpterus aspro average 1.4. That is, the twen¬ 
ty-one coefficients at the upper left angle of Table II. (above 
the black line) average two and a half times as much as the 
twenty-one coefficients at the lower right angle of that table 
(to the right of the black line). The most frequent associates 
of this species are associated with each other about two and a 
half times as frequently as are its least frequent associates. 

It is also significant that five of the list of six most fre¬ 
quent mutual associates made up from Table I., are the same as 
those of the corresponding list made up from Table II., of Ha¬ 
dropterus aspro and its five closest associates, the two tables con¬ 
taining the saine figures, differently arranged. We further 
notice that the three least frequently associated species are the 
same on both lists. Whether .the data indicating frequency of 
association are arranged under each species independently, in 
the order of frequency, as in Table I., or with reference only to 
a single leading species, as in Table II., the results are nearly 
identical as to the darters most typical and least typical of the 
group. 

SUFFICIENCY OP THE COLLECTIONS. 

With respect to the sufficiency of the collections for the use 
which is here made of them, some additional evidence may be 
found by tabulating separately the seven species which appear 
least frequently in them—ranging in number of occurrences 



from 16 to 60, with an average of 34—and comparing the aver¬ 
age of their coefficients of mutual association with the general 
average coefficient for the entire group, with its 82 occurrences 
to the species. From Table V. it appears that this general co¬ 
efficient for the seven least frequent species taken separately is 
1.85, while that for the whole group of thirteen (Table I.) is 
2.02—a coincidence probably as close as could be expected in 
view of the fact that the former number is an average of only 
21 coefficients and the latter of 78. The coefficient expressing 
frequency of mutual association among these least frequent 
species, is thus so close to the general coefficient for the entire 
group that even the former species may be said to occur fre¬ 
quently enough in the collections for the purposes of this dis¬ 
cussion. 

Relations to Physical Environment. 

I have next to study the interrelations of this groupof dart¬ 
ers by means of another and widely different set of data, to be 
derived from an analysis of collectors’ records concerning the 
kinds of waters and the classes of situations from which the 
several collections came; and to compare the conclusions thus 
reached concerning the physical relations of the species with 
those already derived from an analysis of their relations of asso¬ 
ciation. For this purpose these records have been organized in 
a way to show the.relative frequency of the occurrence of each 
species in our collections in each of the three sections—northern, 
central, and southern Illinois, as the state is commonly divided; 
in each of the ten stream systems, or river basins, distinguished 
by us; and in each kind or class of body of water—whether 
stream, lake, pond, or marsh—the classification made express¬ 
ing differences in size, in water movement, and in the charac¬ 
ter of the bottom. 

Equalization of the Data. 

The data available are not equally numerous under these 
various heads. Those concerning the size and general charac¬ 
ter of water bodies, and the distribution by stream systems. 
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and sections of the state, are inclusive of all our collections; 
but in many cases data are wanting definitely descriptive of the 
waters and the situations from which the collections were made. 
This is owing to the fact that the present use of these materials 
was not foreseen in the beginning of our collection period, nor, 
indeed, until the greater part of the field work had been done, 
and the records of the earlier years are consequently often in¬ 
complete for the present purpose. Later, collectors were instruct¬ 
ed to make full descriptive notes, from the ecological stand¬ 
point, of each body of water visited and of each location at 
which a haul of the seine was made, and the whole body of the 
data of local distribution and ecological preference is such that 
if used with due discretion it may be expected to throw con¬ 
siderable light on the associative relationships of this little 
group of fishes. 

These data have been worked out, in the same manner as 
in the preceding section of this paper, in the form of percent¬ 
ages of frequency of the occurrence of each species in each ge¬ 
ographic or hydrographic subdivision and in each ecological 
situation. As the numbers of collections made have varied 
widely for the several areas and situations, those from one be¬ 
ing often many times as numerous as those from another,it was 
necessary to reduce the frequency ratios of the several species 
in each area to a common standard for comparison. These num¬ 
bers have been equalized, and confusing discrepancies removed, 
by reducing the collection data to percentages of the same base, 
which, for convenience, has been made one hundred collections. 

Discussion of Ecological Tables. 

If equal numbers of miscellaneous collections had been 
made from each situation, and if the total number of collec¬ 
tions were such that any given darter had been taken one hun¬ 
dred times, what number or percentage of these collections of 
darters would have come, according to my present data, from 
each of the situations represented? 

The figures in Table YI. are answers to this question ; and 
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when I say that 68 per cent, of our collections of Hadropterus 
phoxwephalm are from rivers and 26 per cent, from creeks; or 
that 94 per cent, of them are from waters with a bottom of rock 
and sand and only six per cent, from mud; this means that 
if miscellaneous collections of fishes of all descriptions had been 
made from all kinds of Illinois waters until one hundred of 
them contained darters of this species, then sixty-three of the 
hundred would have come from rivers and twenty-six of them 
from creeks, ninety-four of them from rock and sand, and six 
of them from mud. 

The ratios of this table differ in significance from those 
of my tables of associative coefficients in the fact that while 
the latter exhibit various degrees of associative relationship be¬ 
tween species, the former express the tendencies or preferences 
of the species with respect to the features of the physical envi¬ 
ronment. An understanding of these physical relations of a 
species must help us to understand and explain its associative 
relations, and the one set of data may be expected to serve as a 
test of the completeness and correctness of the other. 

The Darters as an Ecological Group. 

It is well known that the darters as a group are most likely 
to be found in comparatively swift and rocky streams, and that 
they are especially adapted, by their small size, their large paired 
fins, their pointed heads, and their habit of resting on the bot¬ 
tom, for maintaining themselves in swift currents, and for secur¬ 
ing from among and under stones the insect larv» and crusta¬ 
ceans on which they mainly depend for food. This fact is clear¬ 
ly reflected in my Table VI., of “Local Preferences of Darters”, 
from which it appears that 70 percent, of our collections of the 
thirteen species were obtained from the smaller streams, 77 per 
cent, from swift waters, and 82 per cent, from waters with a bot¬ 
tom of rock and sand. Only 12 percent., in fact, came from lakes 
and ponds, and 18 per oent. from waters with a muddy bottom. 

The Typical and the Non-typioal Species. 

A comparison, in respect to the strength of their local pref¬ 
erences, between the six species which, by means of an analy- 
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sis of their associative ratios, I have distinguished as typical 
and the six less typical species, shows that the more typical 
group occurs in the smaller rivers and creeks in 88 per cent, 
of these collections, and the less typical in 47 per cent.; the first 
group, in swift waters in 88 per cent, of the cases, and the sec¬ 
ond in 62 per cent.; the first, in rocky or sandy streams in 91 
per cent., and the second in 66 per cent. That is, the frequency 
of occurrence of the less typical species in small rivers and 
creeks is 59 per cent, of that of the more typical species; in 
swift waters it is 71 per cent., and on rock and sandy bottoms 
it is 72 per cent.,—an average of 65 per cent, for these three 
factors. These purely ecological ratios agree in a significant 
manner with the corresponding averages to be drawn from the 
tables of associative frequencies, as may be seen by reference 
to Table I. If we average separately the totals for the first six 
and the last six species of that table, we find the average of the 
latter group to be 63 per cent, of that of the former—the dif¬ 
ference in degree of associative affiliation is essentially the 
same as the difference of ecological relationship, the one con¬ 
clusion confirming, and likewise explaining, the other. 

It is further to be noticed, of the ecological affinity of the 
six selected species, that no one of them has been found in up¬ 
land or glacial lakes; that their occurrence in lowland lakes, 
ponds, and sloughs—an average of only 1 per cent.—is so rare 
as to be negligible; and that, omitting Ammocrypta pellucida, 
which is in some respects peculiar, the frequency ratio for the 
larger rivers ranges from 3 to 9 per cent., with an average of 
only 6.5 per cent, for these species. This uniformity of their 
ecological relationships, which makes of them a well defined 
ecological group, is the explanation, of course, of their high de¬ 
gree of associative affiliation. The most notable specific differ¬ 
ences among them are the relative frequency of Ammocrypta 
pellucida, and the absence of Diplesion blennioides, in my two 
hundred and ninety-three collections from the larger rivers. 

The six less typical species, on the other hand, have little 
in common except their difference from this more typical 
group. Boleosoma nigrum, of which we have two hundred and 
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thirty-six collections, is an abundant and wide-ranging species, 
with comparatively feeble ecological preferences, as is shown 
by the fact that 15 per cent, of these collections are from lakes, 
82 per cent, from still waters, and 11 per cent, from those with 
a muddy bottom. Percina caprodes (sixty collections) makes a 
similar showing, this being also a lake species in part (19 per 
cent.); but it differs from the preceding in the fact that it has 
occurred more frequently in the larger streams (10 per cent.), 
less frequently in still waters (7 per cent.), and not at all on 
muddy bottoms. Cottoganter shumnrdi, so far as may be judged 
from our sixteen lots of this species, is peculiar in its frequency 
in the larger rivers (55 per cent.) and the lowland lakes (18 
per cent.), and in its avoidance of the smaller streams (only 4 
per cent, in the creeks and smaller rivers). Etheostoma jessicr 
(one hundred and fifty-eight collections) is an indifferent 
species, and occurs in almost equal ratios in large rivers, small 
rivers, creeks, and lowland lakes. Boleichthys fusiformis, which 
we have taken fifty-six times, is rare in the larger rivers, and 
seems to be the commonest of all our species in the upland lakes. 
Boleosoma camurum (one hundred and seven collections) is 
somewhat less indiscriminate in its local preferences. It is com¬ 
monest in creeks (42 per cent.) and relatively rare in the larger 
rivers (9 per cent.). It apparently has no marked preference 
for swift waters over slow, nor for a hard bottom as compared 
with one of mud. 

The ecological heterogeneity of these least typical specie^ is 
reflected in their relatively feeble associative affiliations, these 
six species having a mutual associative ratio (derived from 
Table II.) of .1.4, while the corresponding ratio of the first six 
more typical species of Table II. is 8.28. 

Association and Distribution. 

The association of species may be looked upon as a conse¬ 
quence of their distribution. Species of wholly different gen¬ 
eral, or geographical, distribution can, of course, never be asso¬ 
ciated; and the same is true of those of wholly unlike local dis¬ 
tribution. Those whose areas of general distribution merely 
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overlap, will be less frequently associated, other things being 
equal, than those whose distribution areas are identical; and 
species which are equally attracted to some local situations 
and unequally attracted to others, will be less frequently asso¬ 
ciated than those whose local preferences are altogether simi¬ 
lar. Furthermore, if two species which occupy the same situa¬ 
tions in the same area have a widely unlike abundance in dif¬ 
ferent parts of this area—one being much the most abundant 
to the north, for example, and the other to the south—these 
species will occur together in collections less frequently, 
will have a lower coefficient of association, than if the 
two were most abundant in the same section and least abund¬ 
ant in the same. The number of joint occurrences will be con¬ 
ditioned, in part, in each section of the common area, by the 
abundance there of the less abundant species. It is impossible, 
consequently, to distinguish, by a simple inspection of a table 
of coefficients, local from general factors among the determin¬ 
ing causes of difference in associative frequency. For this pur¬ 
pose maps of species distribution, and tables showing the local¬ 
ity preferences of species (like my Table VI.) must be studied 
in connection with tables of associative coefficients. 

The causes controlling general distribution and local dis¬ 
tribution are alike ecological, those affecting general distribu¬ 
tion being usually general—climatic, topographic, hydrograph¬ 
ic, and the like—and those affecting local distribution being 
local. In a small area like that of Illinois, one in which there 
are comparatively few physical barriers to the intermingling 
of fishes, these two classes of causes are not widely different, 
but they must nevertheless be distinguished, so far as possible, 
if we are to have a clear and correct knowledge of ecological 
relationships. 

Comparative Study op Tables and Maps. 

As an example of the manner in which these factors may 
be separated by a comparison of my tables and maps, and of 
the extent to which associate relationships may be accounted 
for, we may take a few instances of very low, and others of 
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very high, coefficients from Table IT., and look up the facts 
concerning the species compared, as given in Table VI. and in 
the distribution maps appended to this paper. Thus far, it may 
be noticed, I have dealt with aggregates and average numbers 
only, which, owing to the heterogeneous and variable character 
of the data, are much more likely to be uniformly reliable than 
are the separate entries of the tables. The present discussion 
will, however, necessarily bring into comparison these separate 
entries, and the reasonableness and consistency of the conclu¬ 
sions reached by it may serve as some measure of the validity 
of their individual coefficients. 

By reference to Table II. it will be seen that zeros appear 
at five points, in place of coefficients of association—an indi¬ 
cation that representatives of the several pairs of species con¬ 
cerned have never been taken together by us in the same col¬ 
lection. This, as already pointed out, must mean either a com¬ 
plete difference in general distribution, so far as represented by 
my collections, or a very radical difference in locality preference. 

Species 1448 and 1461 (Diplesion blennioides and Etheostoma 
zonale) are examples. A glance at the distribution maps of 
these species will show that each has been taken by us only in a 
different part of the state from the other, blennioides being con¬ 
fined to the Wabash valley, with the exception of a single col¬ 
lection at Chicago, and zonale being limited to the Illinois and 
Rock river systems. It seems difficult to believe that the flat 
and indefinite watershed separating the tributaries of the Wa¬ 
bash from those of the Illinois, can constitute a physical barrier 
sufficient to prevent the intermingling of these two species. 
On the other band, it must be admitted that their ecological 
relations, as expressed in their preferences of situation, are, on 
the whole, very similar, as may be seen by a comparison of the 
two in Table VI. 

A similar explanation is to be made in the case of Diple- 
sion blennioides and Cottogastet' shumardi (1448 and 1486). Here 
the areas of our collections of these two species are entirely 
separate, with the exception of a single collection of Cottogaster 
from the Wabash valley—to which Diplesion was entirely con- 
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fined. Furthermore, Cottogaster has been taken only in the 
larger streams or their immediate neighborhood, as is shown 
by the distribution map for that species; while Diplesion is 
limited to the smaller rivers and creeks. 

With respect to Cottogaster shumardi and Etheostoma coeru- 
lemn (1436 and 1477), the case is a little less clear, and it is 
quite possible that with a larger number of collections contain¬ 
ing the former species, the two might have been found in com¬ 
pany. It is true that only 4 per cent, of our collections of Ethe¬ 
ostoma coeruleum have come from the larger rivers and from 
stagnant waters to which Cottogaster is confined. On the other 
hand, a concurrence of the locality marks on the maps of dis¬ 
tribution of these species (Maps V. and XII.) shows that the 
two were taken from the same locality—although not in the 
same collections—in three out of nine possible cases. 

The lack of any coincident occurrence of Cottogaster shu¬ 
mardi and Etheostoma zonale (1486 and 1461) is explained by 
a glance at the maps (V. and X.), as due, not to a difference of 
geographical distribution, which is approximately identical for 
the two, but to that of local preference, the former species oc¬ 
curring only in or near the largest streams, and the latter be¬ 
ing limited to the smaller rivers and creeks. Indeed, the two 
species were not taken by us from even the same locality at 
any time. 

Nearly the same may be said of Diplesion blennioides and 
Bohmoma camurum (1448 and 1448), which have come from the 
same locality but once, although in general distribution they 
are not mutually exclusive. Blennioides, as may be seen from 
Table VI., is a species of more indefinite preferences than 
camurum, and occurs in various situations from which the lat¬ 
ter is excluded. 

I take up next five pairs of species, representatives Of 
which have been occasionally taken together by us, but the co¬ 
efficients of whose association are nevertheless very small. 

Etheostoma zonale and E. jessice (1461 and 1474), for ex¬ 
ample, with an associative coefficient of only .87, show a pre- 
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ponderant abundance of the first in the north half of the state 
and of the second in central and southern Illinois. Among the 
twenty-nine localities from which the first of these species was 
taken, and the fifty-four for the second, there were but two in 
which both were found, and at each of these localities they oc¬ 
curred in only one collection. That is, in one hundred and 
eighty-eight separate collections of one or the other of these 
species from these various localities, the two were taken together 
but twice—a fact to be connected partly with the limitation of 
Etheostoma zonale to the northern half of the state, and partly 
with diterences in the bodies of water in which these species 
habitually occur. Twenty-one per cent, of our collections of 
jessice came from the larger rivers, and only 8 per cent, of 
those of zonale\ 19 per cent, of jessice, from the smaller rivers 
and creeks, and 74 per cent, of zonale ; 24 per cent, of jessice, 
from lakes and ponds, and none of zonale. 

Boleosoma camurum and Etheostoma zonale (1448 and 1461), 
whose coefficient of association is but .89, furnish an example 
of the relation of distribution already referred to, the area of 
the two species overlapping, but not coinciding throughout— 
that of zonale expanding to the northward and that of camurum 
to the southward. Partly in consequence of this fact, we have 
but a single joint occurrence of these species out of one hun¬ 
dred and thirty-eight collections containing one or the other. 
Their ecological relations, as shown by Table VI., are also quite 
unlike, Boleosoma camurum occurring in sluggish or stagnant 
waters five times as frequently as the other species, and in 
waters with a muddy bottom in a still greater differential ratio. 

The low associative coefficient (.68) of Hadropterus phoxo~ 
cephalus and Boleichthys fmiformis (1418 and 1494) is largely 
explained by the difference in preponderant distribution, the 
former being commonest in the Illinois valley and to the 
northward generally, while the latter is much the most abund¬ 
ant in the Wabash system and in extreme southern Illinois. 
In one hundred and thirty-eight collections containing one or 
the other of these species, they have occurred together but 
three times,—twice in branches of the Little Wabash River and 
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once in the Saline. The ecological relationships of the species 
are likewise very different, phoxocephalus showing a much 
stronger tendency than fimformis to the larger streams. It oc¬ 
curs, for example, according to our data, in rivers in 68 per 
cent, of the cases, as against 18 per cent, for the other species. 
It also prefers swift to moderate water much more strongly, 
if I may judge from the small number of collections for which 
this factor was recorded, the ratios for swift water being 87 per 
cent, for phoxocephalus and 22 per cent, for fimformis. A cor¬ 
responding difference is seen in respect to the character of the 
bottom, 66 per cent, of our collections of fusiformis coming 
from waters with a muddy bottom and only 6 per cent, of those 
of phoxocephalus. 

Boleosoma nigrum and Etheostoma jess he (1446 and 1474), 
with their coefficient of .99, may serve as an example of species 
similarly distributed but essentially indifferent as associates, 
a coefficient of 1, it will be remembered, indicating a neutral re¬ 
lation. A glance at the distribution maps of the species shows 
at once some notable differences. Boleosoma nigrum , the most 
abundant of our darters, and taken by us in two hundred and 
thirty-six collections, has virtually the same geographical dis¬ 
tribution as the other species, but it is represented in the larger 
rivers in very much smaller ratio. The marks of local distri¬ 
bution for the more abundant species are widely and rather 
uniformly scattered over the map, with but few on the larger 
streams, while those of the less abundant species are strung, like 
beads, along the principal rivers of the state. On the other 
hand, neither species is definitely excluded from either the ter¬ 
ritory or the situations of the other, as may be seen by a com¬ 
parison of the figures for them given in Table VI. 

Turning now to pairs of species with extraordinarily high 
associative coefficients, 1 may call attention first to Etheostoma 
zonale and Etheostoma coeruleum (1461 and 1477), whose coeffi¬ 
cient reaches the remarkable figure of 8.38. The general dis¬ 
tribution of these species is substantially the same, except that 
Etheostoma coeruleum has a greater development to the south. 
Etheostoma zonale is much less numerous than coeruleum, but 
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both species have been found most frequently in the eastern 
part of the state. A close comparison of the distribution maps 
shows that both have been taken from eighteen of the thirty lo¬ 
calities in which the less abundant one was found; and they have 
been taken together in seventeen of the one hundred and five 
collections containing either or both. 

A comparison of their local preferences indicates a close 
agreement in ecological relationship. £ach of the species was 
found in the larger rivers in 8 per cent, of the collections; zonale 
in 97 per cent, of those from the smaller rivers and creeks, and 
coeruleum in 89 per cent.—the remainder of the latter coming 
from lowland lakes and ponds (1 per cent.) and from various 
miscellaneous sources. Eighty-nine per cent, of the collections 
of zonale and 83 per cent, of those of coeruleum were from streams 
of swift or moderate flow; 89 per cent, of zonale and 92 percent, 
of coeruleum, from rock and sandy bottom. The only notable 
difference between these species is the preponderant disposi¬ 
tion of zonale towards the smaller rivers rather than the 
streams classed as creeks. 

The next highest coefficient (5.69) is that of Hadropterus 
phoxocephalm and Etheostoma zonale (1418 and 1461), which 
have occurred together sixteen times in my one hundred and 
one collections of one or the other. Both have been taken 
from seventeen of the thirty localities in which we have found 
zonale. The general distribution of the two differs but little, 
except that zonale is very much less abundant than phozocepha- 
lus, and has been limited much more closely to the Illinois and 
Itock river basins. The ecological ratios for zonale and phoxo¬ 
cephalm respectively are,—larger rivers, 8 per cent, and 7 per 
cent.; smaller rivers, 74 pet cent, and 56 per cent.; creeks, 23 
per cent.and 26 per cent.; lakes and ponds, 0 and 3 per cent 
The ratios of preference for rapid and slow waters respectively 
are stilj more closely approximate—89 per cent, of zonale and 
87 per cent, of; phoxocephalm from moderate or rapid currents. 
The; preferences of the two species for rock and sandy bottom 
are similarly dose—89 per cent, for zonale and 94 per cent, for 
phoxocephalm. » 
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The next coefficient in order of size, that of Hadropterus 
phoxocephalus and A mmocrypta pellucida (1418 and 1460), is 
4.96. These species are virtually identical in general distribu¬ 
tion, pellucida being, however, comparatively scarce. The two 
species have been taken in ten of the seventeen localities in 
which pellucida was found, and have oocurred conjointly eight 
times in the ninety-six collections containing one or the other. 
In general ecological relationship they are very closely similar, 
both occurring infrequently in the larger rivers, and in smaller 
rivers more frequently than in creeks. Ammocrypta |'pellucida 
has not been taken at all in lakes and ponds, and phoxocephalus 
only to the amount of 8 per cent. Both are rapid-water spe¬ 
cies, and strongly prefer streams flowing over rock and sand 
to those with muddy bottoms. 

Iladropterus aspro and Ammocrypta pellucida (H21 and 1460), 
with a coefficient of 8.97 based on their twelve joint occurrences 
in one hundred and sixty-six collections, were taken from the 
same localities in ten cases of a possible seventeen. Ammo¬ 
crypta pellucida, although much the less abundant, is distrib¬ 
uted in general precisely like aspro, exoept that it does not show 
so marked a preference as does the latter speoies for the east¬ 
ern part-of the state. With respect to the character of the 
streams in which these species are most generally found, the 
ratios are unusually similar, pellucida occurring, however, ac¬ 
cording to our data, more commonly in the larger rivers, And 
aspro more frequently in creeks. Neither has been taken by 
us in lakes or ponds. The ratios of preference for waters with 
a clean bottom are 84 per cent, for each. 

Percina caprodes and Etheostoma zonale (1417 and 1461) were 
taken together four times in the eighty-eight collections con¬ 
taining either or both. Their associative coefficient is 8.66. 
Their general distribution is different in the fact that caprodes 
is the more abundant in the central and 'southeastern parts of 
the state. They were collected from the same localities seven 
times out of a possible thirty. In ecological relationships they 
are only fairly similar, Both oeeur inthe larger riven, but 
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Percina caprodes in the larger percentage. This species was 
likewise frequently found in lakes and ponds, from which zonale 
was entirely absent. Their relations to slow and rapid waters 
seem essentially the same, but while all the collections of ca¬ 
prodes were taken from sand and rock, 11 per cent, of those of 
zonale came from a muddy bottom. 

Indeed, we have, for the first time, in these last two spe¬ 
cies, a pair whose ecological records do not seem to correspond 
quite closely to their associative coefficients—a fact which 
might be due to a number of collections of these species too 
small to give a reliable average, or to the influence of ecologic¬ 
al factors not covered by the classification of Table VI. Per¬ 
cina caprodes was represented by sixty collections, and Etheos- 
tomu zonale by thirty-two; but I have information concerning 
the relations of the species to the water current for only four¬ 
teen collections of the first species and eighteen of the second, 
and concerning their relation to the kind of bottom for only 
twenty of the first and nineteen of the second. On the other 
hand, it seems certain that the local distribution of darters 
must be affected by many things not referred to in Table VI. 
—variations in the mere instinct of segregation, in the kind of 
food preferred, in relations to the temperature and the chem¬ 
ical condition of the water, and the time of the year at which the 
greater part of the collections were made—involving, as this 
may, similarities and differences of the annual migratory move¬ 
ments of the species—and several other like conditions. 

Collections for Ecological Study. 

It has been the object of this paper to test the availability 
and the usefulness for ecological study, of the data of the care¬ 
ful zoological collector, by applying to them a special method 
of classification and analysis. At the same time, of course, the 
method itself has been severely tested; and it might have failed 
completely in this instance without being permanently dis¬ 
credited. 

The unit of this paper is the collection; but this term as 
here used is highly various in its meaning, and to some extent 
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accidental in its denotation. It usually includes everything 
which it was convenient or desirable to catalog under one ac¬ 
cessions number, with a mention of the date, place, and body 
of water from which the collection came, and, in the majority 
of cases, particulars concerning the apparatus used and the 
more notable features of the situation. It may cover at one 
time the product of a single haul of a small minnow seine from 
a rivulet or a pond, and at another time that of a number of. 
longer hauls with a larger seine from a great lake or from a 
considerable stretch of the course of a great river; and in this 
discussion no account has been taken of differences of condi¬ 
tion, season, or time of day, represented by the several acces¬ 
sions numbers. 

If each collection had been made as much like every other 
as practicable in respect to the apparatus used, the proportion¬ 
ate area covered, and the definiteness and distinctness of the 
unit of environment from which it was drawn; if these ecologic¬ 
al situations had been skilfully chosen, fully described, and 
thoroughly “sampled” as to the contents in fishes; and if col¬ 
lections, of moderate size but ample in number for the territory 
covered, had been judiciously repeated for each situation at dif¬ 
ferent seasons and under varying conditions,—we should doubt¬ 
less have obtained for our tables coefficients capable of yield¬ 
ing a larger and more complex knowledge than I have here 
presented of the local distribution of fishes under the influence 
of their environment. 

In a later paper, in course of preparation, the writer intends 
to discuss, in a similar manner, the local and ecological rela¬ 
tions of all the species obtained from a limited area—that of 
the Wabash valley in Illinois. 
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EXPLANATION OF TABLES AND MAPS* 

In place of the names of species, the corresponding numbers of Jordan and Ever- 
mann’s “Synopsis of North American Fishes" have been used in the construction of 
the tables, as follows:— 

1417. Percina caprodes (Raf.). 

1418. Hadroplerus phoxocephalu# (Nelson). 

1421. Hadropierm aspro (Cope & Jordan). 

1436. (Jottogaster thumardi (Gir.). 

1443. Diplesion blennioides (Raf.). 

1446. Boleosoma nigrum (Raf.). 

1448. Boleosoma camurum Forbes. 

1450. Ammocrypta pellucida (Baird). 

1461. Etheostoma zonale (Cope). 

1474. Etheostoma jewin' (Jordan <fc Bray ton). 

1477. Etheostoma aeruleum Storer. 

1490. Ethewtoma flabellare Raf. 

1494. Boleirhthyn fusiformie {Gir.). 

Table I. shows, under each species number, first, the number of collections of the 
species used in this study; second, the coefficients of the association of the species with 
each of the others of the group of thirteen represented by this table, these coefficients 
being arranged in order of magnitude from above downward; and, third, the totals 
and the averages for each column. The s|tecies columns are arranged in the order of 
their average coefficients. At the bottom of the table is the sum of the totals for the 
species and the general average of their average coefficients, the last being the gen¬ 
eral associative coefficient for the entire group. 

In Jable II. the species numbers are placed in like order at the top and at the side 
of the table, and the coefficient of any two species will be found at the point of inter¬ 
section of the column for one with the line for the other. The upper right half of 
this table is the reversed duplicate of the lower left half, inserted for convenience in 
following a series of coefficients. 

Table III. is constructed like Table II., but with totals and averages added, as in 
Table I. It contains the coefficients of mutual association of the last three species of 
Table I., which are distinguished by the lowest average coefficients of the whole se¬ 
ries of thirteen. 

Table IV. is constructed like Table III. It contains the coefficients of mutual asso¬ 
ciation of the “typical darters"—the first six of Table I. distinguished by their high 
average coefficients. 

Table V. contains the coefficients of mutual association of the seven species which 
have occurred least frequently in my collections. 

Table VI. is intended to represent the relations of preference and avoidance of 
the various species with reference to kinds of bodies of water, to current mov eme nts, 
and to character of bottom, so far as these are determinable from our data. Where , 
the ratios do not amount to 100 per cent, the difference is due to the omission of 
miscellaneous minor data. 
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The general map of the distribution of collections (Map I ) shows, by the location 
of the red spot*, all the localities from which collections of fishes have been made by 
us in the work of the Natural History Survey. The distribution maps # for the 
various species indicate in the same way all the localities from which representatives 
of the species have been taken. For an accural* idea of the significance of these species 
maps , each should be compared with Map J. 

The following numbered list of the counties of the stite corresponds to the num- 
i>ers on these maps. 


1 . 

Jo Daviess. 

35. 

Hancock. 

69. 

Madison. 

2. 

Stenhenson. 

36. 

McDouough. 

70. 

Bond. 

3. 

Winnebago. 

37. 

Fulton. 

71. 

Fayette, 

4. 

Boone. 

38. 

Mason. 

72. 

Effingham. 

5. 

McHenry, 

39. 

Tazewell. 

73. 

Jasper. 

6. 

Lake. 

40. 

McLean. 

74. 

Crawford. 

7. 

Cook. 

41. 

Vermilion. 

75. 

Lawrence. 

8 . 

Du Page. 

42. 

Champaign. 

76. 

Richland. 

9. 

Kane. 

43. 

Piatt. 

77. 

Clay. 

10 . 

DeKalb. 

44. 

Dewitt. 

78. 

Marion. 

11. 

Ogle. 

46. 

Logan. 

79. 

Clinton. 

12. 

Lee. 

46. 

Menard. 

80. 

St. Clair. 

13. 

Carroll. 

47. 

Cass. 

81. 

Monroe. 

14. 

Whiteside. 

48. 

Schuyler. 

82. 

Randolph. 

16. 

Rock Island. 

49. 

Brown. 

83. 

Washington. 

16. 

Mercer. 

60. 

Adams. 

84. 

Perry. 

17. 

Henry. 

61. 

Pike. 

85. 

Jefferson. 

18. 

Bureau. 

52. 

Scott. 

86. 

Wayne. 

19. 

Putnam. 

53. 

Morgan. 

87. 

Edwards. 

20. 

La Salle. 

54. 

Sangamon. 

88. 

Wabash. 

21. 

Kendall. 

55. 

Christian. 

89. 

White. 

22. 

Grundy. 

56. 

Macon. 

90. 

Hamilton. 

28. 

Will. 

. 57. 

Moultrie. 

91. 

Franklin. 

24. 

Kankakee. 

58. 

Douglas. 

92. 

Jackson. 

25. 

Iroquois. 

59. 

Edgar. 

93. 

Willikmson. 

26. 

Ford. 

60. 

Clark. 

94. 

Saline. 

27. 

Livingston. 

61. 

Coles. 

95. 

Gallatin. 

28. 

Marshall. 

62. 

Cumberland. 

96. 

Hardin. 

29. 

Woodford. 

63. 

Shelby. 

97. 

Pope, 

30. 

Stark. 

64. 

Montgomery. 

98. 

Johnson. 

31. 

Peoria. 

66. 

Macoupin. 

99. 

Union. 

32. 

. Knox. 

66. 

Greene. 

100, 

Alexander. 

33. 

Warren. 

67. 

Calhoun. 

101. 

Pulaski. 

34. 

Henderson. 

68. 

Jersey. 

102. 

Massac. 



Tabu I.—Associative Coefficients of Thibteen Species of Dabtebs (ETHEosroMiNiB). 

In order of size* 


800 



Grand Total, 316.81. General Average, 2.02. (i .091 
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1421 

1450 

1461 

1446 

1418 

1400 
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Table III.— Coefficient Table or the Foub least frequent Associates. 


Species 

1443 

1448 

1474 

1494 

1443 


0.0 

1.84 

.24 

1448 

0.0 


1.89 

3.34 

1474 

1.84 

1.89 


.68 

1494 

.24 

3.34 

.68 


Totals 

2.08 

5.23 

4.41 

4.26 


General Average. 1.38 


Table IV.— Coefficient Table of the Six most frequent Associates. 


Species 

1418 

1461 

1490 

1421 

1450 

1477 

1418 


6.69 

1.17 

2.96 

4.95 

1.83 

1461 

5.69 


3.80 

3.97 

1.89 

8.38 

1490 

1.17 

3.80 


2.73 

1.76 

4.44 

1421 

2.96 

3.97 

2.73 


3.97 

2.78 

1450 

4.95 

1.39 

1.75 

3.97 


2.34 

1477 

1.83 

8.38 

4.44 

2.78 

2.34 


Totals 

16.60 

23.23 

13.89 

16.36 

14.40 

19.72 


General Average, 3.47. 


Table V.— Coefficient Table of the Seven least frequent Darters. 


Species 

1436 

1450 

1443 

1490 

1461 

1494 

1417 

Collections 

16 

19 

24 

H 

32 

56 

60 

I486 


3.28 

0.0 

4.17 


1.12 

3.13 

1450 

3.28 • 


2.14 

1.76 

1.38a 

.94 

2.68 

1443 

0.0 

2.14 


8.48 

m 

.24 

2.45 

1490 

4.17 

1.75 

3.48 



1.80 

1.11 

1461 

0.0 

1.89 

0.0 

BIS 

1 

1.56 

3.55 

1494 

1.12 

.94 

.24 

1.80 

1.66! 


.30 

1417 

3.13 

2.63 

2.45 

1.11 

3.55 

.80 


Totals 

11.70 

12.18 

8.31 

IQg 

10.30; 

5.96 

18.17 


General Average, 1.85. 
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Muddy bottom. 

Rocky and sandy bottom 
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Moderate to rapid current 
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Article IX .—An Ornithological Cross-section of Illinois in 
Autumn. By S. A. Forbes. 


The subject of the relations of interaction between organisms 
and their environment, animate and inanimate, which goes by the 
name of ecology, may be studied with reference to the welfare of 
species or to that of the general assemblage of organisms to which 
the species belong. The ecology of a species is special ecology; that 
of the assemblage is a phase or division of general ecology—more or 
less general according to the size and contents of the assemblage 
considered. In special ecology every ecological factor, every feature 
of the environment, is valued according to its importance to the 
species; in general ecology the various ecological factors are valued 
according to their significance in the general system of life. In special 
ecology the species is the all-important, dominating center; in general 
ecology each species takes its appropriate place—dominant, important, 
subordinate, or insignificant—according to its dynamic value as a part 
of the whole. 

Precise studies in animal ecology have heretofore been made 
mainly in the special field, necessarily so in the beginning since a 
knowledge of the ecology of species must precede that of groups or 
assemblages of species. These special studies are, however, merely 
preliminary to a general study of the dynamic system of organic life 
as exhibited in its larger and more complex units. Without the 
corrective and organizing influence of such a study of the system as 
a whole, our ideas of that system must be badly proportioned and 
correspondingly inadequate or misleading—a fact readily illustrated 
by the state of our knowledge and opinion respecting the ecological 
significance of birds. 

To learn what we now know of the effects of the activities of 
birds has required much difficult, expert, time-consuming study, espe¬ 
cially of the details of their food, since it is mainly through the food 
relation that birds affect the welfare of other animals and Of plants. 
These studies, although both qualitative ami quantitative as related to 
the welfare of the various species of birds themselves, have been quali¬ 
tative only as concerning the relationof birdstothegeneralwelfarC; 
and we have little but vague estimate and doubtful surnuse ifi jplace 
of a definite knowledge of the relativeeeologicai values of the various 
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species, and equally little knowledge, in consequence, of the total 
significance of birds as a class. We do know fairly well (owing, in 
part, to the early work of this Laboratory*, but mainly to that of the 
United States Biological Survey) the principal features of the food 
of many species of our common birds, but we can not lay these data 
together for an intelligent estimate of the total effect of the life of 
birds on their environment except on the supposition that the various 
species are about equally abundant wherever they occur. That this 
is not the fact is obvious to every one, and it must be equally obvious, 
consequently, that until we know how abundant, on an average, the 
various species are in the various parts of the country and throughout 
the country at large, we can make little definite application, either 
scientific or strictly practical, of the knowledge we now have. Our 
present information in this field is like a chain, one of the links of 
which is missing and has been replaced by a piece of twine. To 
substitute iron for cotton at this point is the object of the studies now 
in progress in Illinois on the load distribution, average numbers, and 
ecological preferences of the various species of Illinois birds. 

The Fieuo Method. 

To this end, after a preliminary quantitative study made in 
1905-06 of the bird life of a single limited tract—a 400-acre stock 
and grain farm in central Illinois—a systematic program of field ob¬ 
servation and statistical record was entered upon last August, with 
complete arrangements for its continuance through one entire year. 
Two. acute and thoroughly reliable ornithological observers—one of 
whom, Mr. A. O. Gross, although still an undergraduate student in 
the University of Illinois, has had several years' experience as a col¬ 
lector and observer of birds—were sent into the field under 
instructions to traverse the state in various directions, traveling Al¬ 
ways in straight lines and always thirty yards apart, and noting and 
recording the species, numbers, and exact situation of all birds flushed 
by them on a strip fifty yards in width, including also those crossing 
this strip within one hundred yards to their front. No attention is 
paid by them, for this purpose, to any other birds. :", ; p 

As they are able to recognize with accuracy all species oflllinois 
birds at sight, and most of them by song, their movement is like that 
of a gigantic sweep-net 150 feet wide and 300 feet deep, so drawn; 
across the country day by day as to capture every bird which comes 
in its way— -with this difference, that the birds are nOt actually cahjj$t 

•See BuU. XU. State Lab. Nat, Hist., Noe. 3 mu! 6, Vol.> - V'V 
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or even inconvenienced, and that nothing can escape the meshes of 
their well-trained observation. 

One of these observers, Mr. H. A. Ray, also a University stu¬ 
dent, is primarily responsible for the record of distances and kinds 
of surface over which they travel, carrying for this purpose a 
pedometer whose action has been carefully tested and repeatedly 
checked, and a mechanical tally or ‘‘lumber-counter'’—both used to 
make a record of the number of paces traveled over each crop or other 
kind of surface vegetation. 

The reports of their travel made to me by Mr. Gross contain 
every needful detail as to date and time of day; to precise location 
of their line of march; to temperature, wind, and other features of the 
weather; to distances traveled in succession over each field or other 
distinguishable area; to vegetation, wild or cultivated, on each tract; 
and to the species and numbers of birds identified on each area and 
in each kind of crop. 

Generai, Results of Observations. 

The present paper is a discussion of the product of one of their 
earlier trips, made from August 28 to October 17, 1906, across the 
state from east to west, from the Indiana line beyond Danville, Ill., 
to Quincy, on the Mississippi River. It has to do with autumnal 
conditions in the central part of the state, and is merely preliminary to 
a comprehensive report on the whole investigation. 

The entire distance covered by these observations is 191.86 miles, 
and the strip from which all birds were accurately determined and 
numbered was 150 feet in width for this whole distance. The area 
thus covered was 3519 acres, or square miles. It included every 
kind of surface, soil, and vegetation traversed by the observers, with 
the exception of forests of too lofty or too dense a growth for a 
complete and certain recognition of their bird population. 

The whole number of birds identified was 4804, of which 1630 
were English sparrows and 3184 were of native species. The aver¬ 
age number of birds seen was 25 for each mile of the trip, which is 
1.36 for each acre covered, or 874 for each square mile. The English 
sparrows averaged .46, and the native species .9, per acre, or 295 
per square mile for the sparrows and 579 per square mile for the 
native birds. The total number of species recognized was 93; but 
90 per cent, of the individual birds seen, belonged to 20 of these 
species, leaving tout 19 per cent, for the other 73 species. Indeed, 15 
species included 85 per cent, of the individual birds observed, leav¬ 
ing for the other 81 species hut 72(8 birds—an average of 130 birds 
per square mile, or one bird to each five acres. • 



It is evident, consequently, that the real dynamic significance 
of the birds of this district at this time was to be found wholly in the 
fifteen most abundant species, the remainder being virtually negligible 
as a general ecological factor.* These fifteen species are arranged 
in the order of their frequency in the following table, which shows 
for each the number of individuals seen, the ratio of its numbers to 
the number of all the birds observed, and the average number of the 
species per square mile of the area under observation. 

Tabt.k I. Thb Fiktkkn Most Important Birds, 

Indiana Line to Qdtncy, August 28 to October 17, 1906 


Species 

Number 

Per cent. 

Per sq # mi. 

English sparrow. 

1620 

34. 

295 

Crow-blackbird. 

517 

11. 

94 

Meadow-lark.. 

312 

6.5 

57 

Crow. 

226 

4.7 

41 

Cowbird..... 

221 

4.6 

40 

Horned lark. 

220 

4.6 

40 

Mourning-dove. 

180 

3.7 

33 

Swam p-sparro w. 

155 

3.2 

28 

Goldfinch. 

134 

2.7 

24 

Myrtle warbler. 

112 

2.3 

20 

White-throated sparrow. . 

93 

1.9 

17 

Field-sparrow. 

83 

1.7 

15 

V esper-sparrow. 

72 

1.5 

13 

Quail. 

69 

1.4 

13 

Flicker. 

62 

1.3 

11 

Totala. 

4076 

85.1 

741 


If we exclude the English sparrow from consideration, as an 
obnoxious alien whose habits should not be permitted to influence 
opinion concerning the ninety-two species of our native birds, we 
must compute the ratios of abundance for the native species with 
reference to the 3184 such birds identified on this trip. This is an 
average of 579 per square mile, instead of 874, the former number. 
To obtain 85 per cent, of all the native birds seen we must add to. the 
above list the next most abundant species, which are the robin, the 
bluebird, the killdeer, and the blue jay. The following table shows 

# A species represented by a relatively small number of birds may 
have a special ecological significance if it is concentrated in a special class 
of situations; and may, indeed, be especially important ecologically if the 
class of situations in which it is concentrated is especially important. TWa 
aspect of the general problem must be referred for discussion when a larger 
mass and a more comprehensive variety of data are available. 
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the ratios of abundance and the birds per square mile of the eighteen 
species of this amended list. The seventy-four native species remain¬ 
ing are now represented by 499 birds—an average of 1 to about 
seven acres; a proportion far too small to have any general signifi¬ 
cance. 


Table II. The Eighteen Most Important Native Birds, 
Indiana Line to Quincy. 


Species 

Number 

Per cent. 

Per sq. mi. 

Crow-blackbird . 

517 

16. 

94 

Meadow-lark... 

312 

9.8 

57 

Crow... 

226 

7.1 

41 

Cowbird... . . . . 

221 

7. 

40 

Horned Lark... 

220 

7. 

40 

Mourning-dove. . . 

180 

5.7 

33 

Swamp-sparrow . 

155 

4.9 

28 

Goldfinch . 

134 

4.2 

24 

Myrtle warbler . 

white-throated sparrow . 

112 

93 

3.5 

3. 

20 

17 

Field-sparrow . 

83 

2.6 j 

15 

Vesper-sparrow . 

72 

2.2 j 

13 

Quail . 

69 

2.2 

13 

Flicker . 

62 

2. 

11 

Robin . .. 

61 

2. 

11 

Bluebird . 

61 

2. 

11 

Killdeer . 

60 

1.9 

11 

Blue jay ... 

57 

1.8 

10 


The Vegetable Covering oe the Soil. 

As the area traversed on this trip was almost wholly under culti¬ 
vation, the relation of these birds to the vegetable covering of the soil 
was virtually their relation to the agricultural and horticultural crops 
of central Illinois in autumn—almost entirely to the former, since 
the horticultural area is comparatively insignificant in this part of the 
state. Nearly all this surface was in fields of ripe corn, the stalks 
standing in some fields and in others cut and shocked; in blue-grass 
pastures; in meadows of timothy, clover, and millet, or timothy and 
clover mixed; in fields of stubble, mostly after a crop of oats; in fields 
of young wheat; in ground freshly plowed, mainly as a preparation 
for wheat; and in orchards, almost all of apple. Plowing for wheat 
was in progress when the trip began, and fields of young wheat were 
reported in increasing numbers after October 1. Some of the later 
plowing was doubtless done for 00m, 






























810 


The track of my observers led them also through barnyards, 
and gardens of vegetables and shrubs, and occasionally across a 
shrubby ravine or a neglected field which had grown up to weeds. 
With the exception of a large marshy tract in the bottoms of the 
Illinois River near Meredosia, there was very little waste land worth 
mentioning on this line. 

For an analysis of the preferences of the principal species of 
birds with respect to the various classes of situation and kinds of food 
available to them at the time, it is necessary to take into account the 
areas in each of the crops along the line of travel. For this purpose 
the following table has been prepared, showing the total distance 
traveled through each kind of crop, and the acreage in each from 
which a complete count and analysis of the bird life was obtained. 


Tabuc III. Chop Akbas, Indiana Link to Quntcv. 


Crop 

Miles 
traveled 
in crop 

Per cent, 
in each 
crop 

Acres in 
50-yard 
strip 

Number 

of 

fields 

Acres in 
average 
field* 

T " 111 

Corn. 

71.87 

38, 

1306.64 

362 

32. 

Stubble. 

37.4 

19.5 

680.56 

205 

18.2 

Wheat...,. 

8.48 

4.4 

155,36 

59 

17. 

P owed ground . * 

5.76 

3. 

105.66 

34 

18.4 

Pasture.. 

50.97 

26.6 

926.65 

345 

14. 

Meadow . 

8.4 

4.5 

153.18 

51 

21.7 

Orchard. 

2.5 

1.3 

46.7 

23 

9.5 

Miscellaneous.... 

6.48 

2.7 

134.25 

36 


Totals. 

191.86 


3509.00 

1116 



Corn, it will be seen, was the principal crop. A distance of nearly 
seventy-two miles was traveled through 362 com fields of an average 
size of 32 acres per field, and all the birds were determined for 1306.64 
acres of this crop. That is, 38 per cent, of the entire journey was 
in fields of com. The next largest area was in blue-grass pastures, 
over which my observers traveled 51 miles, determining the birds 
of 926.65 acres, which was 26.6 per cent, of die whole area of their 
observations. Thirty-seven and four tenths miles in fields of stubble, 
mainly oats, averaging 18.2 acres each, gave a total of 680.56 acres 
for the 50-yard strip, or 19.5 per cent, of its entire length. Thus 

•Virtually all central Ulinois farm-fields are rectangular, and the averse* 
form of a sufficient number ia caasequsutly that of a square. The length of 
one aide of aueh an average held was found by dividing the entire distance 
traveled in any crop by the number of fields of that crop croased. The square 
of this aide Is, of course, the area of this average held. 
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the oats fields were more than one half, and the pastures more than 
two thirds, the area in corn, and these three crops together covered 
83 per cent, of the surface. If to this we add the 4.5 per cent, of 
meadow-lands, we have nearly 88 per cent, of the total area in com, 
oats, and grass (including in the last a small amount of clover, usu¬ 
ally growing with timothy). 

The surface in wheat is not accurately obtainable from these 
data, since wheat sowing had not begun and plowing for wheat was 
not finished when the start was made, but both were finished before 
the trip was ended. If virtually all the fall plowing was being done for 
wheat, the area in that crop was about 7 per cent., or 260 acres for 
the 14 miles traveled through 93 fields. About 2^/2 miles were trav¬ 
eled through 23 orchards, aggregating 1.3 per cent, of the strip, or 
46.7 acres in all. The marshes, waste lands, forests, gardens, farm¬ 
yards, brushy hollows, and other miscellaneous tracts examined, 
amount to 2.7 per cent, of the whole. An immense plain of com, oats, 
and grass, the first greatly predominating, with a little wheat, less 
clover, and an occasional farm orchard—this is the region, quite typic¬ 
al for nearly all the central two thirds of Illinois, from which these 
data were drawn. 


Genrrai. Distribution according to Crops. 

We have next to see how our 4800 birds, belonging to 93 species, 
—and especially how our 15 most abundant species, represented by 
4076 birds,—had distributed themselves over the 3500 acres in these 
crops actually scrutinized by these observers. 

This latter query admits of various answers: (1) we may sim¬ 
ply give the number of individuals of each species observed in each 
kind of crop; (2) we may give the number of species on equal areas 
of each crop—an acre or a square mile; (3) we may give the per¬ 
centage of each of the species found in each of the crops; (4) we 
may compare the actual numbers of each species in each crop with the 
number which would otcur there if the species were uniformly dis¬ 
tributed over its area, thus showing where and in what degree the 
species is densely or sparsely distributed above or below the average; 
or (5) we may compare several species one with another, and each 
with all the rest, m a way to show just how and how far they differ 
in their numerical relationl td the various crqp areas th<#fnhabit. 
All these several forms of answer are contained in full in the following 
tables for our most abundant birds, sM from these ! will ezhract 
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here and there only such data for discussion as seem adapted to a 
general treatment of the subject. 

From Table IV., showing the distribution of all birds without 
distinction of species for the principal areas actually covered by this 
inspection, we see that 2249 of these birds were found in pastures, 
955 of them in corn fields, 454 in stubble ground, 199 in orchards, 115 


Tabx.5 IV. Gsnrrai, Distribution of iu Birds, by Crops, 
Indiana 1<ins to Quincy 


Crop 

Acres 

Acre¬ 
age per 
cent. 

Birds 

Birds 

per 

cent. 

Birds 

per 

acre 

Birds 

persq. 

mile 

Corn . . 

1306.64 

38. 

955 

20 . 

.73 

468 

Stubble . 

680.56 

19.5 

454 

9. 

.67 

429 

Wheat. 

155.36 

4,4 

46 

1. 

.30 

192 

Plowed ground. 

105.66 

3. 

71 

1.5 

.67 

430 

Pasture. 

926.65 

26.6 

2249 

47. 

2.43 

1551 

Clover. 


2.3 

51 

1 . 

.65 

416 

Timothy. 


1.7 

47 

1. 

.83 

531 

Millet. 

17. 

.5 

17 



fiAO 

Orchard . 

46.70 

1.3 

A i 

199 

4. 

4^23 

uw 

2726 

Yards . 

n.77 


121 

2.5 

10.28 

6580 

Swamp. 

47.16 


98 

2 . 

2.68 

1331 

Timber*.. 

7.34 


0 


1.23 

785 

Miscellaneous. 

78. 

1.1 

487 









# AU forests “skipped" if high or dense. 


in meadows, 71 on recently plowed ground, and 46 of them on young 
wheat. Taking into account the different acreages of these areas 
and computing the number of birds per square mile in each, we have 
2726 per square mile in orchards, 1551 in pastures, 481 in meadows, 
468 in com fields, 430 on plowed ground, 429 on stubble, and 192 on 
young wheat. A square mile of swamp land, if we may judge by 
the forty-seven acres examined, would have contained a population 
°f 133 1 birds; and a square mile of farmyards, 6580. Compared 
by percentages of all the birds in each crop, 47 per cent, were in 
pastures, 20 per cent, in com, and 9 per cent, in stubble, the ratios 
in other crops and situations ranging from 4 per cent, down. 

The above crops may be divided, from this point of view, into 
four classes: young wheat, with less than 260 birds to the square 
mile; corn, stubble, meadows, and plowed ground, with about 456 
each; pastures, with over 1500; and orchards, with 2700 birds to 
the like area. The fact that birds are nearly as common in old stubble 
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fields as in corn, suggests that it is not the grain in either case which 
attracts them there, but rather the seeds of the weeds by which both 
kinds of fields are generally covered in fall. Their preference for 
pasture-lands is probably due to the amount of food found by them 
in the droppings of stock, and to the greater abundance of insect life 
in such a situation. Other comparative conclusions may best be post¬ 
poned until the special assemblages of birds characterizing each of 
these principal classes of situations are more fully discussed. 

The Principal Birds in each Crop. 

The next four tables give us the data of the distribution and 
abundance of the principal species of birds as related to the principal 
crops. In Table V. we have the numbers identified of the twelve most 
abundant birds in each kind of crop, without reference to differences 
in acreage. In Tables VI.-VIII. the list of species is reduced to nine 
by dropping the three passing migrants. In Table VI. the number 
of birds per section, or square mile, of each crop is given for each 
of the species; in Table VII. are the percentages of each species found 
in the various crops; and in Table VIII. we have in each crop column, 
percentages showing for each species the ratio of the number of birds 


Tabls V. Number of Principal Birds in Principal Crops, 
Indiana Lins to Quincy 



Corn 

i 

0 

£ 

Wheat 

Pasture 

! 

Plowed ground 

Orchard 

1 

Weeds 

1 

1 

Fallow and 
waste 

Ensliih marrow .. 

562 

38 


530 

km 

mPm 


119 

251 



Crow-blackbird.. 

21 

22 


445 




9 




Meadow-lark... 

49 

97 

21 

122 

20 

3 






Crow.. . .. 

12 

7 

1 

190 

3 

13 






Cowbird .... 

2 

2 

1 

133 

20 

1 



(fiT) 



Homed lark .. 

6 

26 

7 

141 

1 

38 


i 



Mourning-dove.. 

53 

41 

1 

1 

8 

1 

3 

• 4 V* 

.... 

.... 

* e • « 

Swamp-sparrow... 

Ooldditfifi.. 

14 

20 

7 

7 

3 

4 

20 

56 

15 

• « • 

7 

16 

• M • 

• * *« 

28 

5 

3 

87 

Myrtle warbler...... 

30 


47 

i 

2 

13 

* •'. j 

* sV 

5 

IT 

white-throated sparrow. . 

19 

8 

1 

15 

* *. v 

• 4 ir • 

16 


31 

13 

.. •. 

Fieid-eparrc*r. . . 

11 

2 

1 

33 

1 


8 


n 

16 

.... 


**Bot|)nua. 
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Tablb VI. Numbbr ok Birds pbr Square Milk in Bach Crop 


ft (10*11 ft h r narrow..... 

275 


10 

24 


Crow . 

6 

Cnwhird.. 

1 

Horned lurk............ 

3 

Mourninsr-dove .... ... .... 

26 

Goldfinch. 

10 

5 

468 

Field-sparrow. 

All birds. 


3 

JO 

0 

eft 

etf 

O 

A 

* 

Pasture 


s 

i 

i 

Orchard 

36 


366 

48 

55 

1383 

21 


307 




92 

86 

84 

98 

18 


7 

4 

131 

15 

79 


2 

4 

89 

98 

6 


25 

29 

97 

5 

230 


39 

4 

50 

39 

6 

42 

7 

17 

39 



220 

2 

4 

23 

5 


110 

429 

192 

1551 

481 

430 

2726 


Tablb VII. Pbrcbntaob ok Bach Spbcibs in Bach ok tub 
Principal Crops* 



Com 

1 

i 

Wheat 

S 

l 

1 

i 

i 

i 

Yards 

• 

0 

0 

S 

1 

! 

English sparrow. 

35 

2 


33 

.6 

.5 

6 

7 


.. 


15 

Crow-blackbird. 

4 

4 

4 # f # 

90 

. *. 

»♦. 

«... 

2 

. . 

, # , 

t • • 

• • • * 

Meadow-lark . 

16 

31 

7 

38 

7, 

1. 







Crow . 

5 

3 


84 

1. 

6. 




• » S • 


Cowbird . 

1 

1 

.I.. 

60 

9. 






* * ’ * 

Homed lark ... .... 

3 

12 

3 

64 

if! 





Mourning-dove *. .......... 

29 

23 

1 

40 

4*’ 

i. 






Goldfinch .’... 

15 

5 

3 

42 



13 



3 


*21* 

Field-sparrow .. 

13 

2 

1 

40 

i." 


ET1 


19 

Ml* 

14 

All birds.«... 

H 

9 

1 

47 

2. 

i. 

_L 

3 


1 

1 

11 


•Read from left to right. 
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Tabes VIII. Ratio or Bach Species in Each Crop to Am, 
Birds in that Crop* 



I 

U 

Stubble 

Wheat 

Pasture J 



Orchard 

English sparrow.. 

Crow-blackbird. 

.59 

.02 

.05 

; 01 

.08 

.05 

.21 

.02 

.... 


~ 09 

.13 

.51 

Meadow-lark. 

Crow.,. 

45 

.02 

.02 

.15 

.02 

.09 

.02 

.18 

.03 

.18 

.01 

.07 

.04 

.18 

.01 

.53 

.01 


Cowbird. 


Honied lark. 


.06 

.09 

.02 

Mourning-dove . 

Goldfinch. 

!o6 

.02 

.01 

.01 

.08 

.04 

Field-sparrow. 

.01 

.... 


•Read from above downwards. 


of that species found in that crop to the total number of all birds 
found in the same crop. 

From Table VIII. it will be seen that the principal corn-field spe¬ 
cies at the times and places of this trip was the English sparrow, to 
which more than half the birds seen in com fields belong, and that 
the mourning-dove and the meadow-lark were the species next in 
abundance there—6 per cent, and 5 per cent, respectively. In stubble 
fields the meadow-lark was the most abundant species, making about 
a fifth of all the birds seen in such fields. The next in order of 
abundance were the mourning-dove, the English sparrow, the homed 
lark, and the crow-blackbird, present in ratios ranging from 9 per 
cent, to 5 per cent The meadow-lark was also much the most abun¬ 
dant bird on fields of young wheat, where it made 45 per cent, of all 
the birds seen; and the horned lark and the goldfinch were next to 
this in number, one third and one fifth as great respectively. The 
principal pasture species were the English sparrow (24 per cent.) and 
die crow-blackbird (20 per cent.), with the crow, the cowbird, the 
homed lark, and the meadow-lark following in numbers ranging from 
a third to about a fifth the number of die sparrows. In meadows, 
on die other hand, the meadow-lark and the cowbird were in die lead, 
each 18 per cent, of all the meadow birds identified, and the English 
sparrow and die mourning-dove were about half as numerous. Chi 
fall plowing more than half the birds were horned larks, and die only 
other abundant species were the crow (18 per cent.) and the English 
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sparrow (13 per cent.). In the small number of orchards traversed 
the . English sparrow was at this time much the most abundant bird 
(5t per cent.). The other common species were the goldfinch (8 
per cent.), the field-sparrow (4 per cent.), and a few passing mi¬ 
grants—the myrtle warbler and the white-throated sparrow, for ex¬ 
ample. (See Table V.) 

The Principal Species Separately. 

English Sparrows .—From these tables we learn that about two 
thirds of the English sparrows were in corn fields and pastures, and 
in about equal numbers in each; that approximately half as many were 
found in waste weedy fields as in pastures; and that the remainder 
were about equally divided between barn-yards and orchards. Some 
52 per cent, of this species—those in corn fields, stubble, and waste 
lands—were among weeds, and 40 per cent, of them were following 
farm stock in pastures and yards. Those in orchards (6 per cent.) 
were doubtless there mainly for shelter and rest. The table of num¬ 
bers per square mile (Table VI.) shows that orchards were the favor¬ 
ite resort of the sparrows. Barn-yards, pastures, and corn fields were 
their principal feeding grounds, and only scattering numbers occurred 
in stubble, meadows, and plowed fields. Not a single one of the 1620 
sparrows noted on this trip was seen in the 59 fields of young wheat. 
These sparrows were, in a word, barn-yard, corn-field, and pasture 
birds, and were doubtless feeding mainly on weed seeds and undi¬ 
gested fragments of grain. 

•Crow-blackbirds and Crows. —Blackbirds, on the other hand, 
were seen to be at this time essentially birds of the pasture, 90 per 
cent, of them occurring there, and only 4 per cent, in com fields, 4 
per cent, in stubble, and 2 per cent, in farmyards. Practically the 
same may be said of the crows, whose ratios of abundance are close 
copies of the preceding excepting for the 6 per cent, on plowed ground, 
the 1 per cent, in meadows, and the absence of crows from barn-yards. 
During this whole trip of 192 miles, only 12 crows and 21 blade- 
birds were seen in the 1300 acres of com covered by these observa¬ 
tions—an average of 6 crows and 10 blackbirds per square mile of 
com. It was suggestive of a useful feature of the habits of crows 
that an average of 79 of these birds per square mile were seen on 
plowed ground, where they could have found little if any food except 
insect larvae—-mainly white-grubs. The record for bladtbirds is dis¬ 
turbed by the fact that they were moving southward when die trip 
began, as is shown by their occurrence at the rate qf 7.2 per mile 
of travel during the first half of the period of this trip and at only 
1.1 per mile during thelast half. 
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Meadow-larks .—That good genius of the farm, the meadow-lark, 
was evidently at home almost everywhere on the farm premises, as 
is shown especially by the numbers per square mile, which are ap¬ 
proximately equal for stubble fields, meadows, pastures, and fields of 
young wheat (Table VI.). These birds were about a fourth as numer¬ 
ous in corn fields, and a fifth as numerous on plowed ground, as in 
meadows and fields of stubble, and somewhat more numerous in these 
latter situations than in pastures and young wheat; but taking into 
account the actual crop areas in the country covered (Table VII.) 
we find meadow-larks so distributed through these crops as to be 
about equally common in pastures and stubble fields, and about half 
as common in corn, with only 7 per cent, of their number in wheat 
and meadow-lands respectively. Their recorded numbers on plowed 
ground amounted to only 1 per cent, of the whole number seen. The 
occurrence of 86 of these birds per square mile in fields of young 
wheat suggests a possible economic depredation, of which, in fact, 
they have been sometimes accused. 

Cowbirds .—The cowbird's record of occurrence for this trip 
would be almost exclusively that of a pasture and meadow species 
if it had not been for a flock of 62 seen in a field of sorghum, feeding 
on the seeds. Even including these in the ratios, 60 per cent, were 
in pastures and 9 per cent, in meadows, the remaining distribution be¬ 
ing merely a scattering one. Tested by the number of species per 
square mile in each crop, as shown by Table VI., the cowbird shows 
no very decided choice between pastures and meadow-lands, averag¬ 
ing 89 per square mile for the former and 98 for the latter. The 
species was evidently migrating at the time, as only one example 
was seen during the last seventy miles of the trip. 

It should be noted at this point that these generalizations con¬ 
cerning gregarious birds, which roost in company or feed in flocks, 
require a much larger body of data than those for birds of solitary 
habit. The averages of this paper are hence more likely to require 
amendment for blackbirds, cowbirds, and crows, as information ac¬ 
cumulates, than for the other species of our list. 

Horned Larks .—The birds of this species found in central Illi¬ 
nois were all of the prairie variety, praticola. With habits much like 
those of the meadow-lark, they differed from that species widely 
in their local distribution, especially in their preference for plowed 
ground, on which they occurred at the rate of 230 per square mile as 
against 18 meadow-larks for the same area. Their next preference 
was for pastures, where 97 per square mile were found, the remainder 
occurring mostly on stubble and young wheat, and 29 per square 
mile respectively. Nearly two thirds of their actual tnnnbers were 



318 


found in pasture-lands, 17 per cent, were on plowed ground, and 12 
per cent, on stubble. The remainder were in fields of wheat and corn, 
3 per cent, in each. 

Mourning-doves. —Mourning-doves were mainly in pastures (40 
per cent.), corn fields (29 per cent.), and stubble lands (23 per cent.), 
these three situations thus containing 92 per cent, of all these birds 
recorded. As tested by the average numbers per square mile, their 
preferences seem much less definite. While commonest on pasture- 
lands (50 to the square mile), they were almost as abundant in stub¬ 
ble, meadows, and orchards,—about 40 per mile in each situation,— 
and more than half as common in corn fields (26 to the mile). Their 
occurrence on plowed ground and wheat was only occasional, and 
their numbers there were trivial. 

Goldfinches and Field-sparrows .—These little birds were at this 
time similarly distributed, occurring in the same situations and in 
nearly equal ratios in each.' Both were most numerous in pastures, 
42 per cent, for the goldfinches and 40 per cent, for the field-sparrows, 
and were otherwise rather equally scattered through corn fields and 
orchards and on waste patches of weeds. In birds per square mile 
they were about three times as common in orchards as in all the other 
places taken together, their next apparent preference being for pasture- 
lands, where, however, the sparrows averaged only 23 to the square 
mile and the goldfinches 39. 

Summary for Principal Species. 

Summarizing now the data for all these nine species taken to¬ 
gether as one group, we find an average of 1755 birds to the square 
mile of orchard, more than three fourths of this number English Mar¬ 
rows; 1186 per square mile in pasture, nearly one third of &em Eng¬ 
lish sparrows; 394 to the square mile of plowed ground, 230 of these 
being horned larks; 373 to the square mile of corn, three fourths of 
these English sparrows; 308 to the square mile of meadow-lands, 
where meadow-larks and cowbirds made each about a third of the 
number; 231 to the square mile of stubble, about two 'fifths of them 
meadow-larks; and 148 to the square mile of young wheat, of which 
meadow-larks made nearly three fifths. This statement may be still 
further generalised and simplified by saying that the number of these 
birds per square milevaries in round numbers from 150 in young 
wheat to eight times that number in pastures, and to nearly 12 times' 
the same number in orchards r and that the intervening ratios were 
230 per square mile in stubble, 300 in meadows, 375 in corn* and 400 
on plowed ground.,; 
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The wide differences of their numbers in these several situations 
can not be taken to demonstrate corresponding differences in the lo¬ 
cal or ecological preferences of these birds, although they do indicate 
something of the effects which birds may be producing on equal areas 
in these crops. If sparrows resort to orchards largely for resting 
places and for protection against the wind, they would tend to ac¬ 
cumulate there in much greater numbers to the unit of area in a 
country containing only scattering small orchards than in one where 
many large orchards were within their reach; and if horned larks de¬ 
cidedly prefer bare ground to a grassy turf, there will be a larger 
number of them in plowed fields to the square mile when but few 
fields have been lately plowed than when the larger part of the agri¬ 
cultural area has just been broken up. 

Ratios of Frequency and Preference. 

Bearing in mind the necessity thus shown for an intelligent 
analysis and interpretation of certain of the facts, the following ta¬ 
bles of frequency ratios, and coefficients of preference may be found 
convenient as a compact systematic summary of my data. The fre¬ 
quency ratios express the comparative densities of population on each 
kind of surface, for each species tabulated and for all the birds of 
our list. Taking the ratio of the number of birds found in a crop to 
the whole number of birds as a dividend, and the ratio of the area 
in that crop to the entire area as a divisor, the quotient is the fre¬ 
quency ratio for those birds and that crop. If a species were equally 
distributed over the entire area studied, this ratio would be i for 
all situations and all crops. If 40 per cent, of the area were in corn, 
then 40 per cent, of the birds of that species would be in com fields. 
If, on the other hand, only 20 per cent, of the birds were in corn, the 
density of population in corn fields would be expressed by the fre¬ 
quency ratio of 50 per cent. All ratios below 1 indicate a density 
of population less than that resulting from a uniform distribution; 
and all greater than 1, a density above that limit. 

The coefficients of preference are found by dividing in succes¬ 
sion the frequency ratios of a species for each crop by its frequency 
ratios for each of the other crops., They are thus a measure of the 
degree of preference of the species for one Crop or situation over! an¬ 
other; and as arranged in my tables of coefficients fallowing, they en¬ 
able us to see just where die preferences lie, and how they compare 
one with another. Turning, for example, to the cdc#de&t tttHe for 
the mdurniag-doVe (TaWeXI., p. 324), we^ the 

table a Hst of the crops in which tWs biW is fotmd, and A Ike list, 
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in the same order, at the top. At the place of intersection of the line 
of figures for one crop with the column of figures for another, will 
be found the coefficient of the preference of the mourning-dove for 
one of these crops as compared with the other,—the standard crop 
being the one whose name is at the head of the column. Selecting, 
as an illustration, the column headed “corn,” and following it to its 
intersection with the line for “meadows,” we find there the coefficient 
J.16, —the meaning of which is that for every hundred mourning- 
doves found in a given area of corn fields, 116 would be found, ac¬ 
cording to our data, in a like extent of meadows. If any number 
of these birds found in corn fields is multiplied by the coefficient 
1.16, the product is the number which we may expect to find in 
meadows of the same aggregate area. 

Reading upward from i in any column, one gets a descending 
series of expressions for the densities of the dove population in crops 
less attractive than the one named at the head of the column; and 
reading downward from the same point, a reverse series for crops 
more attractive to doves than this standard crop. The figures on one 
side of the diagonal line of i’s are the reciprocals of those on the other 
side. 

Tables of this description will be useful for a comparison of the 
distribution and ecology of the several species at different seasons and 
in different situations, and for a comparative study of the statistics 
of bird distribution in different parts of the state and in different 
states. 
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Table X. Coefficients of Preference, all Biros, 
Indiana Line to Quincy. 



Wheat 

Plowed ground 

Meadows 

Stubble 

Corn 

Swamp 

Pastures 


Yards 

Wheat. 

1 

.70 

.52 

: 

.49 

.43 

.14 

.13 

.075 

.028 

Plowed ground. 

•1.43 

1 

.75 

.70 

.62 

.21 

.19 

.11 

.04 

Meadows. 

1.91 

1.33 

1. 

.94 

.83 

.29 

.25 

.14 

.053 

Stubble. 

2.05 

1.42 

1.1 

1. 

.89 

.31 

.27 

.15 

.057 

Com . 

2.30 

1.61 

1.2 

1.1 

1. 

.34 

.30 

.17 

.064 

Swamp. 

6.70 

4.67 

3.5 

3.3 

2.9 

1. 

.88 

.5 

.185 

Pasture*. 

7.65 

5.33 

4. 

3.7 

3.3 

1.1 

1. 

.57 

.21 

Orchards. 

13.39 

9.33 

7. 

6.6 

5.8 

2. 

1.75 

1. 

.37 

Yards.... 

36.22 

25.24 

18.8 

18. 

16. 

5.4 

4.7 

3. 

1. 


Table XI. Coefficients of Preference, Nine Most Abundant Biros, 
Indiana Line to Quincy. 


English sparrow 

3 

.0 

S3 

UJ - 

! 

Meadows j 

Plowed ground 

Corn 

Pastures 

Orchards 

Weeds 

Yards 

Stubble.. 

i. 

.77 

.6 

.ii 

■HE!! 

WKM 

B 

.00004 

Meadows*... 

1.3 

1. 

.76 

.14 


.03 


.00006 

Plowed ground.*. 

1.7 


1. 

.19 

.14 


Tr*x 

.00007 

Corn... 

9.2 


5.41 

1. 

.74 

.2 


.0004 

Pastures. 

12.4 


7.29 

1.35 

1. 

.27 


.0005 

Orchards. 

46.1 

35.5 

27. 


3.72 

1. 

Hci 

.002 

Weeds. 

600. 

462. 

353. 

65. 

48.4 

13. 

1. 

.03 

Yards. 

23330. 

17946. 

13724. 

2536. 

1881. 

506. 

38.9 

1. 










































Xabui Xl'—Continued. 


i 

Crow-blackbird 

Com 

Stubble 

Pastures 

Farmyards 

Corn ........... 

1. 

1.91 

.52 

.03 

mm 

Stubble. • ..... 

1. 

.07 

.03 

Pastures ....... 

31.1 

60.55 

16.28 

1. 

.48 

Farmyards.... 

31.71 

2.06 

1. 



Meadow-lark 

Plowed ground 

Cora 

Pastures 

Meadows 

Stubble 

V 

A 

Es 

Plowed ground. 

1 . 

.79 

.23 

.21 

.21 

.21 

Com. 

1.27 

1 . 

.29 

.27 

.26 

.26 

Pastures..... 

4.33 

3.40 

1 . 

.92 

.90 

.90 

Meadows... 

4.73 

3.71 

1.09 

1 . 

.98 

.98 

Stubble..* 

4.82 

3.78 

1.11 

1.02 

1 . 

1 . 

Wheat. 

4.82 

3.78 

1.11 

1.02 

1 . 

1 . 






*0 

a 

0 

i 


Crow 


| 

s 

00 

r 

2 


Cora 

s 

I 

1 

a 

i 

3 

a. 

Com... •. 

1. 

.87 

.55 

■B5 

,04 

Stubble...... 

1.15 

1. 

.68 

*075 

.05 

Meadows...... ..... 

1.69 

1.47 

l. 

.11 

.07 

Plowed ground,.^ • 

Pastures.. ... *», •...»..» 

15.4 

24.3 

13.3 

21. 

9.09 

14.4 

1. 

1.58 

.63 

1* 
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Tawim XI— Co nti m ttd . 


Cowbird 

Corn 

Stubble 

Meadows 

Pastures 

Com.*.... 

II 

1 

.52 

1. 

40. 

45.2 

.013 

.025 

1. 

1.13 

.01 

.02 

.B8 

1. 

Stubble.*. 

Meadows. 

Paiturei. ....... 




Mouming«dove 

1 

Plowed ground 

Corn 

i 

! 

| 

j 

Wheat.... 

1. 

.70 

.30 

.26 

.19 

.13 

.15 

Plowed ground... 

1.43 

1. 

.43 

.38 

.28 


.21 

Cora.. 

3.30 

2.33 

1. 

.86 

.64 

..H 

.49 

Meadows. .. * .........a..* 

Stnbhl a ..... *.„ M _ i,. . __ 

3.96 

in 

2.67 

2 tt 

1.11 

1 M 

1. 

1.34 

.75 


.57 

M 

Pastures........................... 

6.82 

4.55 

1,97 

1.70 

* s 

1J7! 

%4 

.97 

Orchard*.......................... 


4.67 

2.01 

1.T4 

1.31 

i<ff 

t. 

V ■ 


• J 





























































Tabus XI— Concluded, 
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The data of Table XI., arranged under the different species of 
birds, may also be classified, as in Table XII., according to the differ¬ 
ent situations, or the different kinds of crops, frequented by the birds. 
The one table shows us how each kind of bird is related to the vari¬ 
ous crops; and the other, how each crop is related to the various 
kinds of birds. Table XI. is thus essentially ornithological, showing 
the preferences of each kind of bird with respect to the food resources 
and places of resort offered it by each kind of crop or other situation. 
Table XII. is essentially agricultural, and shows the principal bird 
visitants of each kind of crop, brought into comparison with respect 
to their preferences for that crop alone. Referring, for example, to 
the section for corn, we see at the left the names of the principal 
birds of the com field, arranged from above downwards in the order 
of their frequency in com, the least frequent visitants uppermost. 
We may use this table to compare any species with another as a corn¬ 
field bird—the horned lark with the meadow-lark, for instance—by 
finding the place of the one species in the diagonal series of x's and 
going up or down the column until the line for the other species is 
reached. The coefficient at the intersection of the column with the 
line shows the frequency relation of the one bird to the other. In 
this way we learn that for every hundred homed larks, 532 meadow¬ 
larks were found in com, or, what is virtually the same thing, that 
for every hundred meadow-larks there were 19 homed larks on an 
average in corn. 

It is also easy to ascertain from these tables whether there is 
aily group of species which seem especially and strongly attracted to 
any special situation. We notice such a group in the homed larks, 
mourning-doves, and meadow-larks, considered as visitants of fields of 
stubble, and found there respectively about 3 times, 5 times, and 7^ 
times as frequently as are blackbirds; in the crows and the homed 
larks, considered as visitants of plowed fields, found there approxi¬ 
mately 6 times and 17 times as frequently as are meadow-larks; and 
in the field-sparrows, goldfinches, meadow-larks, mourning-doves, and 
English sparrows in the com fields, in which they occur from 3 to 8 
times as frequently as blackbirds. The principal meadow birds, by 
these tables, are mourning-doves, meadow-larks, and cowbirds, since 
they occur in meadows 7 times, 1 2 times, and 15 times as commonly 
as English sparrows; while pastures apparently afford a common 
meeting ground for all the birds of this list of most important spe¬ 
cies, the coefficient of the blackbird—the most frequent pasture bird 
—being less than three times that of the English sparrow, the least 
frequent of these birds in pastures. 
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Numerous questions of cause, effect, and controlling condition 
are suggested by these data, some of them readily answerable and 
others doubtfully so, but the discussion of ecological problems may 
best be postponed until the data here presented may be brought into 
comparison with those obtained from other trips, made at other sea¬ 
sons and in other parts of the state. 


Table XII. Coefficients of Preference, Tabulated by Crops 


Com 

Cowbird 

1 

Horned lark j 

Crow-blackbird 

Crow 


Goldfinch 

Meadow-lark 

4) 

> 

O 

*0 

bC 

.2 

E 

3 

1 

English sparrow 

Cowbird. 

1. 

.33 

.24 

.20 

.08 

.07 

.06 

m 

.03 

Homed lark. 

3.04 

1. 

.72 

61 

.23 

.20 

.19 

m 

.09 

Crow-blackbird...... 

4.23 

1.39 

1. 

.85 

.32 

.28 

.26 

mi 

.12 

Crow. 

5. 

1.65 

1.18 

1. 

.38 

.33 

.31 

II 

.14 

Fleld-aparrow. ... 

rnm 


3.09 

2.61 

1. 

.87 

.81 

E9 

.37 

Goldfinch... 

is. 

4 94 

3.55 

3. 

1.15 

1. 

.92 

.51 

.42 

Meadow-lark....... 

16.15 

5.32 

3.82 

3.23 

1.24 

1.08 

1. 

.55 

.46 

Mourning-dove. 

29.23 

9.62 

6,91 

5.85 

2.24 

1.95 

1.81 

1. 

.83 

English sparrow ... 

35.38 

11.64 

8.36 

7.08 

2.71 

2.36 

2.19 


1. 
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Tabu XII.— Continued. 


Stubble 

> 

Cowbird 

l 

j MOjjBds-ppij 

1 

English sparrow 

Crow 

Crow-bl ackbird 

Goldfinch 

Homed lark 

4) 

► 

0 

V 

bo 

a 

1 

| 

Meadow* lark 

Cowbird. 

1. 

.5 

.5 

.33 

.24 

.19 

■ 


.03 

Field-sparrow. 

2. 

1 . 

1. 

.66 

.48 

.38 

.16 


.06 

English sparrow.... 

2. 

1. 

1 . 

.66 

.48 

.38 

.16 

.08 

.06 

Crow. 

3. 

1.5 

1.5 

1. 

.71 

.58 

.24 

.13 

.09 

Crow-blackbird. 

4.2 

mSM 

EH 

1.40 

1. 

.81 

.34 

.18 

.13 

Goldfinch.. 

5.2 

m 


1.73 

1.24 

1 . 

.43 

.22 

.16 

Horned lark . 

12.2 

Kal 


4.07 


2.35 

1. 

.51 

.38 

Mourning-dove. 

23.6 

11.8 

11.8 

7.87 

5.62 

4.54 

1.93 

1. 

.74 

Meadow-lark. 

31.8 

15.9 

15.9 

10.6 

7.57 

6.11 

2.61 

1.35 

1 . 
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Tabi,k XII_ Concluded. 


Pastures 

V 

t 

* 

On 

(0 

jd 

.2 

bD 

a 

i 

z 

0 

ctf 

S 

Mourning-dove 

Field-sparrow 

Goldfinch 

Cowbird 

Horned lark | 

Crow 

Crow-blackbird 

English sparrow.... 

1 . 

.87 

.83 

.83 

.78 

.55 

.51 

.39 

.36 

Meadow-lark. 

1.15 

1 . 

.95 

.95 

.90 

.63 

.59 

.45 

.42 

Mourning-dove. 

1.21 

1.05 

1 . 

1 . 

.95 

.66 

.62 

.47 

.44 

Field-sparrow. 

1.21 

1.05 

1 . 

1 . 

.95 

.66 

.62 

.47 

.44 

Goldfinch. 

1.27 

1.10 

1.05 

1.05 

1 . 

.70 

.66 

.50 

.46 

Cowbird.. 

1.B2 

1.58 

1.51 

1.51 

1.43 

1 . 

.93 

.71 

.66 

Horned lark. 

1.94 

1.69 

1.61 

1.61 

1.52 

1.07 

1. 

.76 

.70 

Crow. 

2.55 

2.21 

2.11 

2.11 

2. 

1.40 

1.31 

1. 

.92 

Crow-blackbird. 

2.76 

2.39 

2.28 

2.28 

2.16 

2.51 

1.42 

1.08 

1. 


Meadows 

1 

D 

1 

Mourning dove 

Meadow lark 

5 

£> 

fc 

o 

O 

English sparrow. 

1 . 

.59 

.59 

.15 

.08 

.07 

Crow... 

1.69 

1. 

.1 

.25 

.14 

.11 

Field-sparrow. 

1.69 

1 . 

1. 

.25 

.14 

.11 

Mourning-dove. 

6.77 

4. 

4. 

1. 

.57 

.44 

Meadow-lark.... 

12. 

7.09 

7.09 

1.77 

1. 

.78 

Cowbird . . 

15.80 

9.09 

9.09 

2.27 

1.28 

1. 


Conclusion. 

The circumstance that the data of this paper are summarized in 
numerical tables must not be permitted to obscure the fact that they 
merely present a fixed picture of a fleeting condition; that they are 
to be taken only as numerical generalizations of the observations here 
recorded, and do not, in themselves, warrant much by way of in¬ 
ference beyond their immediate contents. The view of the autumnal 
bird life of central Illinois which we get by their means is like a 
short-time photograph of a changing scene—changing so rapidly, in¬ 
deed, that the effects of its transformations are noticeable even in 
the picture itself; for it is evident, especially from the Art of species 
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at the end of this paper, that there was some bird migration south¬ 
ward during the fifty days of this trip. Summer residents of central 
Illinois diminish in numbers, or even wholly disappear, during its 
course, winter residents come in, and migrants to the south, not seen 
in the earlier days of the journey, become abundant as they move 
across the line of march in the western part of the state. 

Some of the effects of this migration were seen a fortnight later 
in the very different picture of bird life presented on a trip made by 
•these same observers, October 31 and November 1, from Cairo, the 
southernmost point in Illinois, to Ullin, some twelve and a half miles 
north. Here, instead of the scanty average of 874 birds per square 
mile, as found in central Illinois, there were over 9 to the acre, or 
5882 to the square mile. Two thirds of these werq crow-blackbirds 
and robins—45 per cent, of the first and 23 per cent, of the second— 
and the next most abundant species was the white-throated sparrow 
(7 per cent.), and next to that, the quail (4 per cent.). The meadow¬ 
lark was reduced to 2 per cent, of the birds observed; and, more 
remarkable still, the English sparrow, to a little more than 1 per cent. 
Into the angle formed by the meeting of the Ohio River with the 
Mississippi, birds from the north were dropping down by thousands 
as into a huge pocket, to be held there, no doubt, until cold weather 
or a diminution of their food supply should drive them farther south. 

Definite conclusions of permanent value concerning the numbers 
and significance of the bird life of the state evidently can not be 
drawn until many such pictures as these have been assembled, com¬ 
pared, and adjusted in their right relations; and it has been the prin¬ 
cipal object of this paper to describe and illustrate one process, at 
least, by which the materials necessary to a correct general view of 
the ornithological ecology of the state may be brought together and 
made available. 
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List op Bikds Identified, Indiana Line to Quincy, Iix. 


Check-list 

No. 

Species 

i 4 

II 

Ill 

IV 

V 

VI 

190 

Rntsnirni lenticrinosua..... 






1 

194 

Ardea herodias . 

1 






201 

Butoridea virescena... 

1 






214 

Porjuana Carolina* .... 

1 

i 





261 

Bart ram la longicauda. 

1 

1 

1 


.... 

.. •. 

273 

Oxyechus vociferus. 

55 


2 

3 


.... 

289 

Colixiu* vifffinianust. 





14 

55 

305 

TvmnfttinrliUft Atn^dcanus. 

'2 

7 

* 



316 

Zenaidura macroura. 

56 

22 

14 

42 

32 

14 ’ 

325 

Cathartes aura. 

4 

.... 

2 

... 


.... 

331 

Circus hudaoniua... 


1 

1 



1 

337 

Buteo borealis...... 

2 




i 

1 

347* 

Archibuteo lagopua aancti-johannis. 

1 



1 



357 

Palco columbarius... tt . 






i’ 

360 

F'alco sparvi»riua.* * r * t. 

3 

1 





387 

Coccy?n* airiericarnis . 

2 

1 





390 

Ofryi#* ftlfiyon. .,, t M» . 

1 






393 

Pryobatea villoma.,,i,* . 






1 

394c 

Dryobatea pubeacena medianua.. . t .. 



1 

1 


8 

402 

Sphyrapicua variua. 



2 




406 

Melanerpea erythrocephalun. 

21 


1 




409 

Centurus carolinua. 


.... 


1 


‘2 

412 

Colaptea auratus... 

23 

8 

14 

14 

‘2 

1 

420 

Chordeiles virginianua.. .. 

21 

.... 

... 



. 

423 

Chsctura pelagica. 

2 

1 


”s 

1 

I’V 

444 

Tyrannus tyrannus . 

2 

... 

... 

.. 

.... 

i 1 

456 

Sayomia phcf.be... 



2 


1 

3 

461 

Contopua virens. .... 

.... 

, •. 

1 

.., 



466 

Empidonax traillii. .. . . 

2 






474b 

Otocoria alpestria praticola. 

41 

61 

49 

17 

”2 

’SO 

477 

Cyanocitta criatata. 

11 

3 

15 

12 

2 

|[| 

488 

Corvua brachyrhynchoa. 

14 

5 

19 

20 

158 

pj 

494 

Dolichonvx orvxivorua. 



1 




495 

Molothrus ater... . 

60 

24 

63 

73 

.... 

n 

498 

Airelaiua nhmnicens... 

3 





■1 

501 

Sturneila magma.. . 

82 

19 

50 

31 

20 

ffhl 

511b 

Quiacalua qufscula aeneus. 

ETSl 

65 

11 

95 


IKvl 

517 

Carpodacua purpureua... 



... 

.... 

.. 

4 

__ 

Paaaer domeaticua. 

188 

447 

112 

683 

5 

185 

529 

Aatragallnus tristia. 

12 

1 


12 

.... 

99 

540 

Poocaetea gramineua... . 


8 

11 



52 

542a 

Pafftffliilm HatirlwIoViAnAift itvintifi . . , 




1 


6 

546 

* VUIMR MUllTTlvUvlIWV f *T IMtU*. .... 

CoturaiculuB aavannarum p&sserinua.... 

16 

ii 

4 

1 

”5 

7 

548 

Am mod mm us leconteH ... . 




# 

12 

11 

554 

Zonotrichia leuconhrva... 




2 


6 

558 

Zonotrichia albicolUa. 

.... 

... 

.... 

2 

.... 

91 


*1=Indiana line to Champaign, Aug. 28-8ept. 1. II=Urbana to Decatur, 
Sept. 17-21. III=Deoatur to Springfield, Sept. 24-29. I V=Springfield to Jack¬ 
sonville, Oct. 1-4. V-Jacksonville to Meredoaia, Oct. S<4I. VTs=l4«redosia to 
Quincy, Oct. 12-17. 
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List ok Birds Identified— Continued . 


Check-list 
No. 

Species 

I 

H 

ill 

IV 

V 

VI 

560 

Spizella socialist.. ... 


l 





563 

567 

Spi sella pusilla... .... 

2 

l 

i 

i 

' i 

77 

Junco hyemails. . 




3 

i 

32 

581 

Melospiza cinerea melodia. 




4 

i 

19* 

583 

Meloapiza lincolni. . .. 




3 


3 

584 

Melospiza georgiana . 



i 

12 

32 

110 

585 

587 

Pastferella lliaca. 

Pipilo erjrthrophthalmus. 

.... 




2 

14 

593 

Cardinahs cardinalis . 



l 


1 

1 

598 

Cyannspiza cyanea . 

1 





604 

Spiza americana. 

2 






611 

Progne subis ... 

4 






612 

Petrochelidon lunifrons. 

6 






613 

Hirundo erythrogaster. . 

3 






614 

Iridoprocne bicolor . 





9 

2 

619 

Atnpelis cedrorum. 






1 

622 

Lanius ludovicianus.. 

3 

l 




1 

624 

Vireo olivaceus... 



i 




62 6 

Vireo philadelphicus. 



l 




629 

Vireo solitarius. 


l 





645 

Helminthophila ruhricnpill^., . . 

1 






64 6 

Helmitithophila celata. 






i 

647 

Helminthophila peregrina. 


Y 





655 

Dendroica coronata. 


2 

34 

*33 

7 

36 

657 

Dendroica maculosa.. 


1 



667 

Dendroica virens . 


2 


i 



672 

Dendroica palmarum ... 

2 



i 



. 681<i 

687 

Geothlypis trie has brachidactyla. 

Setophaga ruticilla ..... 


2 

1 



.... 

697 

Anthus pensilvanicus. 






25 

703 

Mimus polyg’lottos. . - - - 




i 


704 

Galeoscoptes carolinensis. ..,.. f . 

2 

i 





705 

Toxostoma rufum .. 


2 

2 

i 



719 

Thryomanes hewlcjtii. 



1 




721 

Troglodytes addon.. ... 

3 



i 


*2 

724 

Cistothorus stellaris. 



* *2 

2 


3 

726 

Certhia familiaris americana... 




2 


1 

727 

Sitta carolinensis.. 






2 

728 

Sitta canadensis.. 



3 



1 

731 

Basolophus bicolor... 





10 

735 

Parus atricapillus ..... 






22 

736 

Parus carolinensis. . 



*3 

4 



748 

Hegulus satrapa.. 




2 


2 * 

749 

Kegulus calendula... 






6 

758* 

Hvlociohla mtulitfl •wsinsoni. 


m 





761 

Merula migrator!a..... 

m 

□ 

18 

*5 


19* 

766 

Siilia •iall*.... 

H 


11 


40 

?* 


m 

m 

H 

2 

'b 

10 


identification uncertain* 




















































































Article X .—The Orihatoideu of Illinois. By Henry E. 
Ewing. 


Introduction. 

The initen of the group Oribatoideo, though abundant in 
this country, have received but little study. About a hundred 
species have been recorded from America. Out of this 
number over 90 per cent, are new species, yet with this very 
large per cent, of new species only two new genera (Gy in no¬ 
bat ex Banks and Tnmidahuis Ewing) are peculiar to our country. 
Our fauna is especially rich in the abdominal-winged forms 
(Pterogasterea). The number of the Plrrogasfemt described 
from this country, up to the present, is over 40 . Nearly all of 
these winged forms have a shiny integument, which fact may 
have caused their more ready discovery and the apparently 
much greater percentage of winged forms here than in Europe. 

The Oribaloidea are appropriately called beetle-mites be¬ 
cause of their hard, chitinized integument. They are quite 
distinct however from the mites of those groups which are para¬ 
sites or pseudoparasites of beetles, and which for this reason have 
been called beetle-mites by some persons. The internal anatomy 
and life history of this group have been studied very carefully 
by A. D. Michael, of England, to whom the writer is indebted for a 
large collection of named European species. The physiology 
and embryology of the group are almost entirely unknown. 
Economically the beetle-mites have no great importance. 

The writer is very much indebted to Dr. J. W. Folsom, of 
the department of zoology of the University of Illinois, for 
assistance in many ways. Mr. J. D. Hood, a specialist in the 
study of the Thymmoptera, has not only collected material for 
the author from many parts of the state, but has in most cases 
furnished mounted specimens and also added notes upon their 

W7 
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habits, etc. The following persons have aided very materially 
in collecting specimens: Mr. C. A. Hart, systematic entomol¬ 
ogist of the State Laboratory of Natural History; Mr. J. . 1 . Davis, 
assistant to the State Entomologist; Mr. J. L. l’ricer, A. M., 
graduate student in entomology; and Messrs. J. Zetek, If. D. 
Glasgow, and H. Glasgow, all students of the University of 
Illinois. 

Dr. S. A. Forbes has kindly permitted the author to work 
up the oribatid collections of the State Laboratory of Natural 
History, in which type specimens of the species described in 
this paper have been deposited. 

. Methods. 

In making collections of oribatids several methods may be 
employed. It is very desirable that these mites be collected 
alive, in order that they may be studied before being placed in 
a preserving fluid. All notes on color and the position of the 
bristles and pseudostigmatic organs should be made from living 
specimens. Individual mites can be very readily transferred 
on a camel’s hair brush to a collecting vial, to be taken to the 
laboratory and killed. 

Specimens are best killed in hot water or hot alcohol, when 
they die in an extended position, most favorable for study. 
While the specimens are still in the alcohol, notes should be 
made on the shape of the pteromorplne, the pseudostigmata, 
and the pseudostigmatic organs, since it is hard to study the 
form of these parts in the dorsal or ventral view of perma¬ 
nently mounted specimens. Mr. Michael suggests the use 
of dilute acetic acid instead of alcohol as a preservative. 

In order to collect oribatids in large numbers, 1 use with 
great success a modittcation of the Berlese method described 
by Howard in “Entomological News”, Vol. XVII., 1906 , pages 
49 - 54 . If vegetable debris is passed through a sieve before 
being treated by the Berlese method, the number and variety 
of small arthropods that may thus be obtained is surprisingly 
large. A simple but satisfactory method consists in placing 
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the siftings on a flat dish suspended over a large funnel, and 
placing the funnel and all in the sunlight. The sunlight drives 
the mites out of the siftings, and they fall through the funnel 
into a vial below. 

The most convenient and satisfactory mounting media for 
oribatids are Canada balsam and dammar balsam. Dissections 
of the mouth-parts are frequently necessary. Material must 
often be rendered partially transparent by means of potassic 
hydrate or eau de Labrraque. 

In making the drawings I used an Abbe camera lucida. 
The measurements were made with an ocular micrometer. 

Kxtkrnal Anatomy. 


The body iri the Oribafoirirt 



Fm. 1. Daiwus nil tun, dorHttl view. 


domen in such a way that i 
against the ventral surface of 


(Fig. 1 ) consists of an anterior 
narrower region termed the 
cephalothorax, and a posterior, 
much larger, portion termed 
the abdomen. The union of 
these two regions is more in¬ 
timate in some genera than in 
others. There is usually an 
evident division between the 
cephalothorax and the ab¬ 
domen except in the genera 
Scuturn'tex and A merits. In 
two genera, Iloplodenna and 
rht/iirumnts, the cephalo¬ 
thorax is hinged to the ab- 
i former can be folded down 
e latter. 


The cephalothorax may be divided into 
two parts; the rostrum (Fig. 1 , Bo.) and 
the posterior portion. The rostrum is the 
anterior hood-like portion which protects 
the mouth-parts. Upon the rostrum is 
found a pair of stout hairs termed rostral 
hairs (Fig. 1 , Bo. h.); sometimes the 



\ 

Ilf stg. 


Flo. 2. Oribain bankm. man- 
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rostrum bears an additional pair of hairs. Underneath the 
rostrum may be seen the mouth-parts, which consist of man¬ 
dibles (Fig, 2), palpi (Fig. 3, Pa.), maxill* 
(Fig. 3, Max.), and the maxillary lip (Fig. 8, 
Mux. /.). From the maxillary lip project the 
maxilla' and the palpi. The maxilla; are 
curved and blade-like, and are large and 
highly developed in the genus TToploderma. 
The palpi consist usually of live segments, 
and as a rule are very small; in the genera 
Phthirucania and Jlop/oilenna, however, they 
are large. On the posterior part of the 
cephalothorax are found the following 
organs: pseudostigmata, pseudostigmatic 
organs, lamella;, lamellar hairs, interlamellar 



Fks. H. Or Hutto bankhiy 
mouth-part#. 


hairs and sometimes a translamella, and often one or more 
pairs of tectopedia. The pseudostigmata (Fig. 4, Pa .), formerly 
supposed to be the true stig¬ 
mata, are situated near the 
abdominal margin and usually 
close to the lateral margin of 
the Cephalothorax. They are Of Fki, 4 . Oriliatn setoia, pseudostigma and 
various forms, though usually pseudostigmatic organ. 

cylindrical or funnel shaped. From each pseudostigma pro¬ 
jects the pseudostigmatic organ (Fig. 4, Pa. or;/.). This may 
be filiform, fungiform, setiform, clavate, or subglobose, and is 
often pectinate or dentate. The lamella; consist of either 
blade-like ,'chitinous projections, or of mere ridges. They 
vary greatly in size and shape, and are situated on the 
dorso-lateral part of the cephalothorax. Sometimes the la¬ 
mellae project in a free end which may extend to the apex of the 
rostrum or even beyond it. From the tip of the lamellae pro¬ 
ject a pair of prominent bristles, termed the lamellar hairs. 
The tectopedia, of which there may be as many as three pairs, 
are generally blade-like, are situated on the sides of the 
cephalothorax. and have either a tactile function or serve 
to protect the cox*, 
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The abdomen has the following structures: dorsum, ven¬ 
tral plate, anal covers, genital covers, often pteromorpha;, and 
sometimes large bristles. The dorsum of the abdomen consists 
of a single large chitinous plate. The ventral plate varies 
much in size; is sometimes confluent with the dorsum, and 
contains the genital and anal apertures. The genital aperture 
is anterior to the anal aperture, and is closed by two chitinous 
“folding doors”, known as the genital covers. The anal aper¬ 
ture is similarly closed, its “folding doors” being termed the 
anal covers. Sometimes on the dorsum, rarely on the ventral 
plate, long bristles may be found, though frequently the ab¬ 
domen is hairless. In some genera, as Pet-ops and Oribata, there 
are chitinous w r ing-like expansions of the abdomen termed 
pteromorphm (PI. XXXIII., Fig. 4 , pter.). 

The legs (Fig. 5 ) consist of five 
segments, namely, coxa, femur, 
genual, tibia, and tarsus. The 
coxa (Co.), or basal segment, is 
usually the shortest and stoutest 
of the segments, and sometimes 
has a blade-like expansion ( HI. ) on one side. The femur (Fe.) 
is usually the largest and sometimes the longest segment. The 
genual (Ge.) is very small and inconspicuous. The tibia ( 2 Y.) 
is usually subequal to the tarsus (To.), and often bears, espe¬ 
cially on the front pair of legs, a long tactile hair at its distal 
end. The tarsus ends in either one (monodactyle) claw or 
three (tridactyle) claws, and never in two except in the 
species Nothrm amuniensis. 

The parts most used for systematic purposes are the 
pseudo8tigmatic organs, lamella;, translamella, pteromorphie, 
and ungues. 

Tntbenal Anatomy. 

Most of the internal organs of the oribatids may be divided 
into three systems: the digestive, tracheal, and reproductive 
systems. The digestive and reproductive organs occupy most 
of the body cavity. 



Fig. 5. Oribata nioliicoma, le# 4. 
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The digestive system includes the mouth, pharynx, oesoph¬ 
agus, ventriculus or stomach, intestine, and rectum. The 
mouth leads into a not well marked off region, called the 
pharynx, which is sometimes broader than the oesophagus. 
The posterior end of the oesophagus is generally enlarged, form¬ 
ing the ingluves just in front of the stomach. The ventriculus, 
or stomach, is very large, and its outline can often be seen 
through the integument of light-colored species or in specimens 
which have recently emerged from the nympbal skin. I have 
found that treatment with acetic acid and mounting in glycer¬ 
ine will frequently show the internal organs very plainly. The 
stomach is almost like a spherical bag in most cases, with 
its anterior wall lying at the division between the cephalo- 
thorax and abdomen, while its posterior wall extends to a point 
almost above the anal opening. Extending out from the 
stomach on each side at the posterior part is a blind pouch or 
caecum. The caeca vary somewhat in size, shape, and situation 
with the species. The intestine and rectum are very short and 
often resemble a C-shaped tube, leading from the posterior wall 
of the stomach to the anus. Tn connection with the digestive 
process is a small pair of glands situated on the front wall of 
the ventriculus or stomach. 

The tracheal system exists only in the adult forms and is 
absent in the Uoplodermidte. The trachea? usually consist of 
from eight to twelve main trunks, which start from the acetab- 
ula of the legs, most of them extending backwards in a wavy 
course to the posterior end of the abdomen, where they become 
slightly enlarged at their termination to form air-sacs. The 
trachea? are always unbranched. 

The nervous system has not been well worked out in the 
case of the Oribatoidm but consists of a sub- and a supra- 
oesophageal ganglion, which have nerves running to the 
important organs. 

Situated on the sides of the abdominal cavity in the ease 
of some species, is a small sac which opens to the exterior 
through the integument. This apparatus is supposed to have 
an excretory function. The region of the cephalothorax is 
largely occupied by muscles controlling the legs and the mouth* 
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parts. No circulatory system has been demonstrated in the 
beetle-mites although some Aravina have a pulsating organ 
called the heart. 

The reproductive system occupies a large part of the lat¬ 
eral and posterior portions of the abdomen. In the case of 
the male, the organs consist of a large central gland, the testis, 
which has two ducts, the vasa deferentia, leading from it. These 
unite to form the ejaculatory duct, which opens through a 
small penis. The reproductive organs of the female consist of 
a paired or unpaired ovary, and of two large oviducts which 
pass backwards along the sides of the abdomen to its 
posterior end, to form there the vagina, which opens to the ex¬ 
terior through a large protrusible ovipositor. The ovipositor is 
usually trifid, and may possess a few small hairs on its distal 
end. In specimens tveated with glycerine and acetic acid, the 
large ovipositor may often be seen in repose with its proximal 
endi against the posterior wall of the abdomen and its distal 
end at the entrance of the genital opening. 

Life History. 

Most Orihato'nlra are oviparous; some species, however, ac¬ 
cording to Michael, are ovoviviparous, and a few viviparous. 
It is believed by some that many if not all the Qribatoidea are 
parthenogenetic. 1) p to the present time they have never been 
found in copulation. 

The larva:, as in the case of most of the Aravina, have only 
three pairs of legs, which always have tarsi with monodactyle 
claws. 

When the larvae transform into the nymphs they have the 
full number of legs of the adult, but in other respects are very 
different from the mature forms. Instead of being a dull 
brown or black color, they frequently are tinted with red, yel¬ 
low, or pink, and, more marked yet, their external form may 
be very different from that of the adult. Instead of having a 
body almost or quite free from any integumentary projections, 
as is generally the case in the adult, they may have large, leaf¬ 
like, or sword-shaped integumentary processes. These integn- 
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mentary processes are sometimes so large that they almost 
completely conceal the rest of the body. In the case of 
the nymphs of some of the species of Liamrua , the leaf-like 
appendages are radially arranged around the central part of 
the body, giving the whole creature a beautiful stellate ap¬ 
pearance. In the nympbal state the integument is usually 
poorly chitinized. As would be expected, the sexual organs 
are not developed in the case of the nymphs. 

About ten days are passed by the inert nymph preliminary 
to the appearance of the adult. Upon the splitting of the old 
nympbal skin the adult usually emerges, leaving its “old 
clothes ” behind; but this is not always the case, as is shown 
by the genus Neo/iodes, the members of which carry through¬ 
out life the cast nympbal skin—which can readily be removed 
by treatment with potassium hydroxide. The members of 
the genus Datnmis almost always bear a part of the old 
nymphal skin supported by means of the bristles on the dorsum 
of the abdomen, but not adhering firmly to the newly formed 
integument as in the case of the species of Neoliodes. The 
adults immediately after emerging from the nymphal skin are 
usually lighter in color than the older forms ; in other respects 
they are the same. 


Habits. 

The Qribatoidea are very small creatures of about the size- 
of a pin-head, or even smaller. They may be easily found 
under logs (slightly decayed), under bark, in rubbish, under 
stones, in moss, or may be shaken from the branches of trees 
or collected in grass sweepings. They live very largely upon 
fungi, or, to some extent, upon plant juices, and apparently are 
never predaceous although the Hoplodermidw have large and 
powerful mandibles. Most of the beetle-mites, though blind, 
are very sensitive to light, and avoid it when possible. I have 
found that they have a very sensitive touch and also have the 
power of smell, which sense may be situated in the so-called 
pseudostigmatio organs. 
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Not being well armed for aggressive warfare, this group is 
very remarkable in its adaptation for defense. The thick chi- 
tinous integument of the group when taken into consideration 
with the special structures of the Oribatidre, the pteromorpha* 
or abdominal wings, affords an excellent protection against some 
of their smallest, though most troublesome, enemies. When the 
least disturbed, most of the species with these chitinous ab¬ 
dominal wings will fold the legs up underneath the body and 
close down the abdominal wings over them, so that they are 
almost or quite completely concealed and protected. In case 
of the Hoplodermidu\ which have the cephalothorax hinged to 
the abdomen, they at once feign death upon being disturbed, 
fold themselves into a small ball by bending the cephalothorax 
down over the ventral surface of the abdomen, at the same 
time drawing up the legs, and are thus completely covered by 
the cephalothorax. 

In their movements the Oribatoidea are sluggish as com¬ 
pared with the other Acarinu. As a rule the smooth, shiny 
species are more active than the larger, rough species. The 
species of the genera Neoliodex and Nothrux are especially slow 
in their movements. One species, Zdor chest ex micronychus, 
which though common in Europe has been found in only one 
place in America, is quite unique in being the only oribatid 
which is saltatorial. 

Many of the Oribatoidea pass the winter in moss. Some 
of the species which live upon the leaves of trees, apparently 
winter under the bark. 

The Taxonomy of the Higher Groups of the Oribatoidea. 

Michael, the expert acarologist already mentioned, regards 
the group of beetle-mites as a family, and in his monograph 
of them in “ Das Tierreich” (Lief. 8,1898) divided the group 
into seven subfamilies. I can hardly agree with this author in 
all respects as to this division, for although the characters 
which separate some of bis subfamilies are fundamental and are 
correlated with differencesin habit as wellas structure, others 
are somewhat variable and hardly of more than generic im* 
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portance. I refer for example to the separation of his subfam¬ 
ily Notaspidimv from the subfamilies Darnmnie and NUhritur, 
based upon the absence or presence of the lamellae. While the 
lamellae are sometimes very constant in their shape and size in 
a single species, yet, taking all the species together, we can get 
an insensible gradation from forms with enormous shelf-like 
expansions, whi’ch conceal much or most of the cephalothorax 
from above, to small chitinous ridges or only wrinkles of the 
integument which may vary in some cases so as to be almost 
invisible. This fact, taken together with the fact that there 
are few if any supplementary characters in support of 
this division, make it rather artificial, if not unwarrantable, 
to accord it the same rank with his other divisions of 
the group. On the other hand, his separation of those forms 
which have the cephalothorax anchylosed to the abdomen 
from those which have the cephalothorax hinged to the same 
(his Phthiracarinw) is certainly based on characters of family 
portance. This is more convincingly evident when we con¬ 
sider the other important points of difference, which are given 
below. 


Forms with Cephalothorax An¬ 
chylosed to Abdomen. 

Body frequently depressed. 

With tracheae. 

Ventral plate anchylosed to 
dorsal plate 

Genital and anal openings sit¬ 
uated apart. 

Legs frequently long or slender 
or moniliform. 

Mouth-parts very small, or 
rudimentary. 

Palpi with five segments. 

Femora generally stouter than 
the other segments of the legs. 

Cephalothorax never with a 
median carina. 


Forms with Cephalothorax 
Hinged to Abdomen. 

Body always compresed. 

Without tracheie. 

Ventral plate not anchylosed 
to dorsal plate. 

Genital and anal openings us¬ 
ually together 

Legs always stout. 

Mouth-parts large, mandibles 
enormous. 

Palpi with only four segments. 

Femorasubequal in width tothe 
other segments of the legs. 

Cephalothorax often with a 
median carina. 
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Abdomen never with a chitin- 
ous hood-like projection from its 
anterior margin. 

Claws of legs usually small and 
monodactyle; if tridactyle the 
dactyles are usually unequal. 


Abdomen sometimes with a 
chitinous hood-like projection 
from its anterior margin. 

Claws of legB always stout; if 
tridactyle the dactyles are sub¬ 
equal. 


When we consider all these points of difference, it appears 
to us that they are not only of sufficient importance for the 
separation of the two forms into different families, but that 
they might even justify a wider separation and a higher rank. 
About the only important characters the two have in common 
are the chitinous integument and the presence of the pseudo¬ 
stigmata and the pseudostigmatic organs. Mr. Banks, in his 
treatise on “The Acarina, or Mites” (Froc. U. S. Nat. Mus., 
Vol. XXVIII., p. 1-114), separates those forms which have the 
eephalothorax hinged to the abdomen from the other oribatids, 
under the family name of Iloplodennid<v. This separation 
and name the author of this paper has adopted. 

Mr. Michael’s separation of those forms which possess ab¬ 
dominal wings from those which do not (“ Apterogaaterea ”) we 
accept, raising both forms, however, to family rank, and giving 
the first-mentioned the old name Oribatidw , since it contains 
the old genus Oribata. This division is not altogether happy 
for two reasons: first, many authors may consider the small, shelf¬ 
like chitinous expansions from the shoulders of the abdomen 
in the case of sortie genera (as Notaspis and Tegeocranua) as 
homologous with the true abdominal wings, or pteromorphae; 
second, there are not many other fundamental characters in 
support of the division. Notwithstanding these facts, we con¬ 
sider the development of abdominal wings—especially when 
taking into account their defensive value and the habits of mites 
possessing them, and some other points of difference as well— 
as of sufficient importance to entitle such forms to family rank. 

Since we have applied the family name OribaUdm to those 
forms having abdominal wings, the remaining forms, the “Ap~ 
terogasterea”, we naturally consider as constituting a family, us- 
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ing for it the name Nothridtv, derived from the genus Nothrus, 
which name has been previously so applied by G. Canestrini and 
made a subfamily name by Mr. Michael. 

Having thus created three families out of the group to 
which the old family name Or that idir was given, we regard the 
group as a superfamily, as suggested by Mr. Banks, including 
in it, however, as already stated, three families for the two 
(Orihatidir and IJop/odennidir) recognized by that author. The 
following is a summary of the characters of the superfamily 
Orihntoidea : 

Integument generally well chitinized, which gives the in¬ 
dividuals a beetle-like appearance. Oephalothorax with a pair 
of funnel-shaped or cylindrical structures on the dorsum which 
are called pseudostigmata, from each of which projects an 
elongate specialized organ, or seta, the pseudostigmatic organ; 
chitinous blade-like expansions termed lamellae often present. 
Palpi small, with five segments, generally hidden by the ros¬ 
trum; mandibles chelate. Abdomen usually oval; ventral 
surface covered by a large chitinous plate termed the ven¬ 
tral plate; dorsal surface often with a large chitinous wing¬ 
like expansion on each side, known as the pteromorpha. Legs 
composed of five segments, the distal segment bearing a claw 
(unguis) which is either monodactyle or tridactyle. 

KEY TO THE FAMILIES OF ORIBATOIDEA. 

1. Oephalothorax and abdomen immovably fused together; 

body never compressed; mouth-parts small; with tracheae 
opening at the acetabula of the legs; legs often long or 
slender.. 2. 

Oephalothorax hinged to the abdomen and capable of being 
folded down over the ventral surface of the same; body 
compressed; mouth-parts large; without tracheae; legs 
stout.... Hoplodeemidas. 

2. Abdomen possessing chitinous wings, or pteromorphae; integ¬ 

ument usually smooth and shiny and always well 
chitinized; legs never stout or with swollen seg¬ 
ments ........... .,.... OriBATIDjE. 
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Abdomen without wings; integument often rough or sculp¬ 
tured and sometimes very little chitinized; legs fre¬ 
quently stout or moniliform. Nothrid.e. 

The three families of the superfamily Oribatoidwi we 
divide into 29 genera, which are distributed as follows: Ori- 
batuhe, 5 genera; Nothridu', 21 genera; and Uoplodennida -, 3 
genera. 


' KEY TO THE OENWRA OF ORIBATIDiE. 

1. Superior bristles of body spatulate; mandibles long and 

slender; integument sometimes rough or pitted.. Pelops. 
Superior bristles never spatulate; integument smooth... 2. 

2. Tarsi of first pair of legs broad at the tip; pteromorphm at¬ 

tached to the sides of the cephalothorax as well as to the 

abdomen. Oymnobatbs. 

Tarsi of first pair of legs tapering at the tip; pteromorphae 

attached to the abdomen only . 8 . 

8 . Claws of the tarsi tridactyle . 4. 

Claws of tarsi monodactyle. Oribatodbs. 

4. Lamella 1 large, attached to the cephalothorax by their 

posterior margi ns only. Oribatebba . 

Lamellae moderate, attached to the cephalothorax by their 
inner margins. Oribata. 

KEY TO THE GENERA OF NOTHRIDU. 

1. Mandibles rod-like, serrate. Skrrarius. 

Mandibles chelate. 2. 

2. Last pair of legs distant from the others and saltato- 

rial... Zbtorohestes. 

Last pair not distant from the others, nor saltatorial, being 

used for crawling..1. . 8. 

8. Abdomen apparently divided into three parts by a pair of 
oblique sutures passing backward from the posterior 
edge of the cephalothorax to the middle of the lateral 
margins Of the abdomen.................... Tbizetes. 

Abdomen without subh oblique sutures ...,.............. 4. 

4, Integument thin and little chitinized; variously colored.. 19. 
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Integument well cbitinized;color brown. 5. 

5. Cephalothorax with latnellte. 6. 

Cephalothorax without lamellae. 12. 

6. llody smooth. 7. 

Body rough. 8. 

7. Last three pairs of legs situated under the body.. Liacarub. 
Last three pairs of legs situated at the sides of the 

body. Notaspib. 

8. No demarcation between the cephalothorax and ab¬ 

domen . ScUTOVERTEX. 

Cephalothorax and abdomen plainly divided. 9. 

9. Ungues monodactyle; femora 1 and 11 pedunculate. 10. 

Ungues tridactyle... 11. 

10. Lamellte large, blade-like. Tegeocranus. 

Lamella* merely low chitinous ridges. Carabodes. 

11. Femur I pedunculate. Chaunoproctub. 

Femur I not pedunculate. Cepheub. 

12. Legs slender, longer than body, segments pedunculate.. 13. 

Legs short and stout. 14. 

13. Cephalothorax and abdomen coalescing at the median 

plane. Amerus. 

Cephalothorax and abdomen plainly divided. Dam^eus. 

14. Ungues monodactyle; dorsum of abdomen convex. 15. 

Ungues tridactyle. 16. 

15. Genital and anal covers separate; situated in the ventral 

plate.. Hkrmannia. 

Genital and anal covers contiguous; no ventral plate pres¬ 
ent. Lohmannia. 

16. Dorsum of abdomen convex. 17. 

Dorsum of abdomen flat or concave. 18. 

17. Abdomen with concentric rings on the dorsum; ventral 

plate present... Neoliodes. 

Abdomen without concentric rings on the dorsum; ventral 
plate absent. Tumidalvus. 

18. Body elliptical; leg II with tectopedia. Ctmbjsrem^bus. 

Body rectangular; leg II without tectopedia.... Nothrus. 
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19. Abdomen without transverse suture_ Tbiiypochthonius. 

Abdomen with transverse suture.20. 

20. Ungues tridactyle, with inner dactyle less than half 

as long as the others; cephalothorax truncate in. 
• front. Pabhypochthonius. 

Ungues either monodactyle or tridactyle, if tridactyle, 
dactyles of equal length; cephalothorax not truncate in 
front. Hypochthonius. 

KEY TO THE OENEBA OF HOPLODEBMIDAO. 

1. Genital and anal openings situated apart; ventral plate 

large. Mksoplophoba. 

Genital and anal openings situated together; ventral plate 
small or rudimentary. 2. 

2. Ungues monodactyle; genital and anal covers sepa¬ 

rate. Hoplodehma. 

Ungues tridactyle; genital and anal covers coalescing. 
. Phthibacabus. 


Descbiptions of Species. 

Thirty-three species from Illinois are described in the 
following pages, and of this number twelve are new. In every 
case the author has made figures illustrating the new species, 
and a few figures have been made of some of our most common 
American species. The species are arranged in the natu¬ 
ral order under each genus, a key being given to aid in 
their identification. The genera and families are similarly 
arranged, the leading characters being given for each group. 

Family OllIIiATIlLE. 

Forms with the cephalothorax and abdomen immovably 
fused together; body not compressed; mouth-parts very small; 
tracheae opening at the acetabula of the legs. Abdomen 
possessing chitinous wing-like expansions called pteromorphae; 
integument usually smooth and shiny. Legs never with 
swollen or moniliform segments. 
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Genus Obibatblla Banks. 

Ungues tridactyle; pteromorph* attached to the abdomen 
only; lamellae large, attached to the cephalothorax by their 
posterior margins. 

Two species: 

Pteromorph* truncate, not extending beyond the anterior mar¬ 
gin of abdomen... quadridentata. 

Pteromorph* extending almost to the tip of the rostrum. 
.. ovalis. 


Oribatelln quadridentata Banks. 

1895. Oribatella 4+dentata, Banks, Trans. Amer. Ent. Soc., Vol. XXII., p. 9. 
1898. Oribata quadridentata , Michael, Das Tier., Lief. 3, p. 19. 


Dark brown; iutegument brittle; surface slightly rough. 

Cephalothorax about as broad as long and almost entirely 
hidden from above by the lamellae, which are very large, project¬ 
ing beyond the rostrum and ending each in two subeqnal cusps; 
lamellae almost touching each other and twice as long as broad. 
No translamella. Lamellar hairs almost straight, pectinate and 
directed forward. There are two very much curved, pectinate 
rostral hairs; also a pair of similar but straight interlamellar 
hairs; pseudostigmatic organ large, clavate, and pectinate,about 
two thirds as long as the lamellae. Just behind each pseudo¬ 
stigma is a short, stout, pectinate bristle. 


Abdomen almost as broad as long, pteromorph* truncate, 
not extending beyond the anterior margin of the abdomen, 
their anterior margin slightly concave. There is awhoriof 
about a dozen stout, curved, pectinate bristles arohnd the marr 
gin of the abdomen. Anal covers slightly larger than the 
genitai pcvers, and situated about their own length from ilia' 
posted# margin of the abdomen and twice their length from 
the v . 


nation m 
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Oribatella oralis 0. L. Koch. 

1835. Or i hat ex tmdi*, C. L. Koch, Crust. Myr. Arach., Heft 3, Tab. 5. 

1877. Oribates ovab j< f Canestrini & Fanzago, Atti 1st. Venet., Ser. 5, Vol. IV., 

p. 82. 

1855. Orihata nitm *, Nieolet, Arch. Muh. Paris, T. VII., p. 43.3, PI. IV., 
Fig. 6. 

1884. Orihata punctata , Michael, Brit. Orib., Vol. I., p. 263, PI. IX., Fig. 1-14. 

1883. Orihates nicoletii, Berlese, Acari, Myr., Scorp., Fast:. III., Nr. .3. 

1895. Oribatella armata , Banks, Trans. Amer. Ent. Soc., Vol. XXII., p. 9. 

1898. Orihata ovalis , Michael, Das Tier., Lief. 3, p. 19. 

Dark walnut-brown; integument thick and very resistant; 
surface pitted. 

Cephalothorax short and almost entirely hidden by the 
large lamella;. Lamella; greatly enlarged, as long as the ceph- 
alothorax; pseudostigmata pyriform; pseudostigmatic organ 
large, clavate, and about two thirds as long as the cephalo- 
thorax. 

Abdomen oblong. Pteromorphse very large, almost as long 
as the entire body, and ending anteriorly in a long, sharp- 
pointed process. Anal covers about half as long again as the 
genital covers. 

Legs rather small aud hidden by the large pteromorplne. 
The anterior pair project about half their length in front of the 
apex of the rostrum; the posterior extend slightly beyond the 
posterior margin of the abdomen. Tibia of the first two pairs 
rather short. 

Length, 0.60 mm.; breadth, 0.42 mm. 

In moss. Collected by C. A. Hart, from the pitcher-plant 
(<Sarracenia purpurea ), in bog, at Cedar Lake, Ill., and by the 
author at Homer, Ill. 

Genus Oribata Latreille. 

Superior bristles not spatulate; mandibles stout; integu¬ 
ment usually smooth; pteromorphte attached to the abdomen 
only; ungues tridactyle; lamella; attached by means of their 
inner margins to the dorsal surface of the cephalothorax. 
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KEY TO SPECIES. 

1. Pterom orpine rounded anteriorly and extending almost 

to the tip of the rostrum. 2. 

Pteromorpha; truncate in front and not extending beyond 
the anterior margin of the abdomen. 4. 

2. Pteromorpha 1 smooth; antevo-ventral margin deeply emar- 

ginate. cmnn/inafa. 

Pteromorpha; somewhat wrinkled; antero-ventral margin 
irregularly rounded. 3. 

3. Abdomen unicolor; with four large, subequal bristles situated 

on the posterior margin. robuxta. 

Abdomen with eight dark spots on the dorsum; no bristles 
on the posterior margin. ortopnurfatii. 

4. With a translamella. 5. 

Without a translamella. 10. 

5. Pseudostigmatic organ short, subcapitate. 6. 

Pseudostigmatic organ long, clavate or lanceolate. 9. 

0. Translamella short, very broad, being as broad as long. 

. xphiayenuala. 

Translamella very narrow, almost reduced to chitinous 
ridges. 7. 

7. Translamella curved gradually backward from the ends to 

the center. unimaculnta . 

Translamella doubly curved, giving rise to a small median 
cusp. 8. 

8. Lamellar hairs one and a half times as long as the la¬ 

mella;. tun/ida. 

Lamellar hairs scarcely as long as the lamellae. minnscula. 

9. Femora of legs I I with lateral blade-like expansions, fuacipes. 

Femora of legs II without lateral blade-like expan¬ 
sions. artUiimdlata. 

10. Abdomen oblong, being much longer than broad. 11. 

Abdomen globose. 18. 

11. Pseudostigmatic organs slender, lanceolate, and clavate. 12. 

Pseudostigmatic organs short, subcapitate.. itrborea. 
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12. Lamella 1 large, broad, three fourths as long as the cephalo- 


thorax. oirginim. 

Lamella* very small, short, about one fourth as long as the 

cephalothorax. parrilnwellata. 

18. Abdomen hairless. i/linoisensis. 

Abdomen with prominent hairs. hanktsi. 


Oribnta miarginata Banks. 

1895. Orihala nnaryinuta, Banks, Trans. Amer. Ent. Hoc., Vol. XXTT., p. 7. 

Dark browu; integument very hard; surface smooth. 

Lamellae absent. Rostrum stout, with a rounded anterior 
end; rostral hairs curved and pectinate; tectopedia blade-like 
and two thirds as long as the rostrum; pseudostigmatic organ 
clavate and pectinate, about as long as the tarsus of leg 1; 
interlamellar hairs stout and pectinate. 

Abdomen slightly pyriform and hairless; pteroniorplne 
slightly pointed, extending forward almost to the tip of the 
rostrum; anal and genital openings far apart; genital covers 
about two thirds as long as the anal covers. Females with a 
long, segmented ovipositor, which is often extended when the 
mite is killed in hot water. This ovipositor is trilobed distally. 
each fork bearing two large bristles. 

Legs subequal in length; fourth pair longest; second pair with 
very stout femora. First pair of legs twice as long as the ceph¬ 
alothorax; tarsus the longest segment, bearing a large plumose 
hair at a point about one third the distance from the proximal 
to the distal end of the segment; tibia much shorter than the 
tarsus and globose distally; genual as long as the tibia, but only 
about half as broad; femur large; coxa small. 

Length, 0.89 mm.; breadth, 0.50 mm. 

Under logs and in rubbish. Collected by the writer at 
Areola, Urbana, Galesburg, Chicago, and Marshall, Ill. Mr. 
Banks.has confirmed the determination of this species. 

Oribata robrnta Banks. (PI. XXXIII., Fig, 4.) 

1896. Oribata robwta, Banks, Trans. Amer. Ent. Soe., Vol. XXII., p. 7. 

Uniform light brown; integument thin and brittle. 
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Cephalothorax broader than long. The lamella) and trans¬ 
lamella consist each of a narrow blade on edge; translamella 
slightly narrower than the lamellae and continuous with them, 
the whole being sublunate; lamellar hairs as long as the ceph¬ 
alothorax, straight and pectinate; rostral hairs stout, curved, 
and pectinate, a little longer than the pseudostigraatic organ. 

Abdomen broader than long, with a few small hairs; ptero- 
morphte very long and prominent, projecting beyond the tip of 
the rostrum, rounded in front and pointed behind. Anal covers 
three fifths as broad as long, and situated one half their length 
from the posterior margin of the abdomen; genital covers 
about two thirds as long as the anal covers, similar to them in 
form, and situated about twice their length from the same. 

Legs subequal in length; hind pair slightly longest; tibia 
and tarsus of leg I subequal, genual one half as long as the 
tibia, femur a little longer than the genual. The femur of leg 
II is very much enlarged, and is half as long again as the 
femora of the two posterior legs. 

Length, 0.88 mm.; breadth, 0.62 mm. 

Collected by myself at Urbana, Ill. Three specimens. Mr. 
Banks has confirmed this determination from specimens sent 
to him by the author. 

Oribata odopunctata, n. sp. (PI. XXXIV., Fig. 7.) 

Light yellowish brown; integument thin. 

Cephalothorax broad; pseudostigmatic organ very long, re¬ 
curved, with athin peduncle and a much enlarged, pectinate, sub- 
cylindrical head; interlamellar hairs straight, pectinate, short, 
and inclined toward the median plane, but projecting very little 
forward; rostral hairs similar to the lamellar hairs but curved. 

Abdomen broad, hairless, with a longitudinal row of four 
small, oval dark spots on each side, the anterior spots 
being much the largest; a few similar but very minute 
spots on the dorsttm also. Pteromorph® free, projecting 
almost to the tip of the rostrum;,, both the anal and genital 
covers situated about their length anterior to the anal covers. 
Length, 0.54 mm.; breadth, 0.40 mm. 



357 


In moss. Collected by the writer at Homer, Ill. Several 
specimens. 

()riha f a spinogonnala, n. sp. (PI. XXXIII., Pig. 1.) 

Dark reddish brown; integument thick and brittle. 

Cephalothorax broad; lamellae horizontal'and broad, being 
broadest at the tips; lamella 1 with cusps; lamellar hairs as long 
as the lamellae and pectinate; pseudostigmatic organ short, 
with small peduncle and large clavate head; interlamellar hairs 
long, pectinate, and straight; rostral hairs about as long as the 
lamellar hairs and curved. 

Abdomen two thirds as broad as long; pteromorphoe 
narrow, truncate, and lying close to the sides of the body; 
genital covers two thirds as long as the anal covers and sit¬ 
uated twice their own length in front of the latter. There is a 
row of short, stout, almost straight hairs around the margin, 
and about eight hairs on the summit of the dorsum. 

Legs short and subequal. 

Length, 0.60 mm.; breadth, 0.46 mm. 

Collected by the writer at Areola, Ill. Several specimens. 

Oribata nnimac.ulnta Banks. 

1006. Qalumna unimaculata, Banks, Proc. Acad. Nat. Sci. Phila., Nov. 1006, 
p. 400, PI. XVIII., Fig. 88. 

Dark reddish brown; integument thick; surface smooth. 

Lamella? large, about two thirds as long as the cephalo¬ 
thorax, broader anteriorly than posteriorly; lamellar cusps 
prominent, slightly bifid in front, the long, straight, pectinate 
lamellar hairs extending from them; translamella about a third 
as broad as the lamella?; anterior free edge concave. There are 
two pairs of tectopedia, of which the inner pair is,the longer, 
extending forward almost as fpr as do the tips of the lamellar 
cuspB, curved slightly toward the median plane, and bearing a 
pair of long, curved, pectinate bristles. The outer pair of tec¬ 
topedia are much thicker and shorter than the inner pair and 
bear no bristles. Interlamellar hairs similar to lamellar hairs 
but longer. Pseudostigmatic organs short and clavate, about 
as long as the genual of leg I. 



Abdomen subglobose, the dorsum beai’ing ten pairs of short, 
stout, slightly curved pectinate bristles; two pairs are situated 
just above the pteromorph®, two pairs on the crown of the dor¬ 
sum, two pairs are posterior in position, and four pairs occur 
around the margin of the abdomen. The pteromorph® are at¬ 
tached to the anterior half of the side of the abdomen; are trun¬ 
cate in front, and do not extend beyond the anterior margin of 
the abdomen. Genital covers about three fourths as long as the 
anal covers and situated one and a half times their length in 
front of the latter. 

Anterior pair of legs about two thirds as long as the body; 
tarsus and tibia subequal; genual more than half as long as the 
tibia. The tibia and genual of leg I each bear laterally a very 
stout, slightly curved enlarged spine. Genual of leg II with a 
similar spine. Ungues tridactyle. 

Length, 0.80 mm.; breadth, 0.60 mm. 

Under old boards. Collected by the writer at Areola, Ill. 
Several specimens. Mr. Banks has confirmed this determina¬ 
tion from a specimen sent him by the author. 

Oribata iuryida Banks. 

* 1906. Galtmna turgida , Banka, Proc. Acad. Nat 8ci. Phila., 1906, p. 493. 

Very light brown; integument smooth. 

Cephalothorax short and wide; lamellae narrow, about 
half as long as the cephalothorax, broader at the anterior 
than at the posterior end; translamella equal to the lamellae in 
width. Lamellar hairs long, straight and barbed, about one 
and a third times as long as the lamellae; interlamellar hairs 
slightly longer than the lamellar hairs; antero-lateral hairs 
about two thirds as long as the lamellar hairs and curved as 
usual. Pseudostigmatic organ short, subcapitate. 

Abdomen about as broad as long, broadest near the middle, 
hairless. Pteromorph® small, truncate anteriorly, and not ex¬ 
tending beyond the anterior margin of the abdomen. Genital 
covers slightly over half as long as the anal covers and situ¬ 
ated about twice their length in front of the latter. 
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Anterior pair of legs about as long as the abdomen. Tarsus 
and tibia of leg I subequal; genual about a third as long as the 
tibia; femur equal to tibia in length. At the distal end of tibia 
of leg 1, there is a small tubercle from which extends a long 
tactile bristle, longer than the segment itself. TIugues tri- 
dactyle; daetyles almost equal. 

Length, 0.50 mm.; breadth, 0.42 mm. 

Shaken from elm and from papaw by C. A. Hart, at 
Muncie, 111. 

Oribata rninnmda Banks. 

1907. 6 'alumna minwcula, Bankx, Proc. Acad. Nat. Sc.i. Plvila., Vol. LV1II., 
p. 4»2, Pi. xv., fir. ii- 

Dark reddish brown, legs paler; integument slightly rough, 
heavily chitinized. 

Cephalothorax about three fifths as long as the abdomen; 
lamellm large horizontal blades, anteriorly a fourth as broad as 
long and at the posterior end a mere line; translamella a small 
ridge. Lamellar hairs long, straight, and pectinate, about four 
fifths as long as the cephalothorax. Pseudostigmata circular 
and low, pseudostigmatic organ short, with a very short 
peduncle and a spherical head, fnterlamellar hairs almost 
exactly like the lamellar hairs. Rostral hairs much shorter 
than these and slightly curved. 

Abdomen as broad as long, hairless; pteromorphge one 
fourth as broad as long, truncate anteriorly, extending back¬ 
ward half the length of the abdomen and not projecting much 
beyond the anterior margin; anal covers a third longer thafl 
the genital covers and situated about half their length from the 
posterior margin of the abdomen; genital covers situated about 
twice their length in front of the anal covers. 

Legs subequal in length; femora of the last two pairs much 
enlarged, being two thirds as broad as long, tibia and tarsus 
subequal. At the distal end of the tibia on the first and the last 
pair of legs is situated a tactile hair slightly longer than the 
segment itself. 

Length, 0,72 mm.; breadth, 0.52 mm. 
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Collected by myself at llrbana, Ill. Many specimens. The 
identification of this species has been confirmed by Mr. 
Banks from a specimen sent him by the author. 

Oribata fuscipes C. L. Koch. 

1836. Zetex ephippiatm, 0. L. Koch, Croat Myr. Araeh., Heft 3, Tab. 7. 

1884. Oribata fiwipw, Michael, Brit. Orib., Vol. I., p. 241, PI. VII., Fig. 1, 2. 

1895. Oribatella bidmtata (?), Banks, Trans. Atner. Ent. 8oc., Vol. XXII., p. 8. 

1898. Oribata fuscipcs, Michael, Das Tier., Lief. 3, p. 13. 

Dark brown; integument thick and tough; surface almost 
smooth. 

Cephalothorax short; lamellae large, horizontal, twice as 
long as broad, truncate in front and bearing there a straight 
plumose hair as long as the lamellae themselves; translamella 
a short blade; pseudostigmatic organ long, filiform, becoming 
stouter apically, almost erect. 

Abdomen two thirds as broad as long, with a row of long, 
slightly curved bristles on the posterior margin and a few hairs 
on the sides. Pteromorphie small, truncate in front. Anal 
covers situated about two thirds their length from the posterior 
margin of the abdomen; genital covers about two thirds as long 
as anal covers. 

Legs subequal; a small blade present on each of the fem¬ 
ora of the first two pairs; the tarsus of leg I with a long bristle 
near its proximal end; all the tarsi well clothed with hairs. 

Length, 0.70 mm.; breadth, 0.44 mm. 

Under boards and in moss. Collected by the writer at 
Areola, Ill. Four specimens. A specimen of this species was 
sent to Michael, and he also identified it as O. fuscipes. 

Oribata artilameMata, n. sp. (PI. XXXIII., Fig. 2.) 

Dark olive; integument of medium thickness, not very re¬ 
sistant, finely pitted. 

Cephalothorax about a third as long as abdomen; lamellae 
narrow blades on edge, of uniform width, with small cusps; 
translamella a narrow blade, about half as broad as the lamell®; 
pseudostigmata cylindrical, longer than broad; pseudostigmatic 
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organ clavate and pectinate, recurved, and of medium length; 
interlainellar hairs subequal to lamellar hairs; rostral hairs 
much smaller than these and very slightly curved. 

Abdomen large, almost spherical, hairless; pteromorphae 
rudimentary; anal covers about twice as long as genital covers; 
genital covers situated about three times their length in front 
of anal covers. 

Legs subequal; femur of leg I extending to tip of rostrum, 
tibia and tarsus subequal, genual a little less than half as long 
as the tibia. 

Length, 0.70 mm.; breadth, 0.46 mm. 

Collected by the author at Areola, Ill. Several specimens. 

Oribata arborea Banks. 

1895. Oribata arborea , Banks, Trans. Amer. Ent. 8oc., Vol. XXII., p. 7. 

Light chestnut-brown; integument smooth. 

Cephalothorax half as long as the abdomen, triangular; la¬ 
mella; long narrow blades, of about uniform width and about 
two thirds as long as the cephalothorax; lamellar hairs straight 
and apparently without barbs, about as long as the lamellae; 
interlamellar hairs similar to lamellar hairs; antero-lateral 
hairs but slightly curved and about three fourths as long as the 
lamellar hairs. Pseudostigmata cup-shaped, slightly projecting; 
pseudostigmatic organ clavate, recurved, and very slightly 
barbed at the end. 

Abdomen two thirds as broad as long, hairless; pteromor- 
phse truncate anteriorly and not extending beyond the ant©: 
rior margin of the abdomen; anterior margin slightly emar¬ 
ginal© above; genital covers almost as long as the anal covers 
bat muoh narrower, situated about one and a half times their 
length in front of the latter. .; 

Anterior pair of legs two thirds as long as the abdomen. 
Tarsus and tibia of leg 1 subequal; genual one half as long as 
the tibia. From a small tubercle on the distal end of the 
tibia of leg I extends a long tactile bristle, longer than the 
segment itself. Ungues tridactyle;dactylesunequal. 

length, 0.45 mm.; breadth, 0.80 mm. 
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Under bark. Collected by J. Douglas Hood at Muncie, Ill. 
One specimen. 

(hihata viryinica Banks. (PI. XXXIV., Fig. 5.) 

1906. (ialumna Virginia^ Banks, Proe. Acad. Nat. Soi. Phila., Nov., 1906, p. 
m t PI. XVI., Fig. 18 and 20. 

Walnut-brown; integument brittle; surface rough. 

Cephalothorax about a third as long as the abdomen; la¬ 
mella; broad, blade-like, almost as long as the cephalo¬ 
thorax, broadest at the middle, each with blunt apex bearing 
the lamellar hair; lamellar hair straight, simple, about two 
thirds as long as the cephalothorax; pseudostigmata large, 
funnel-shaped; pseudostigmatic organ serrate, with long, thin, 
recurved peduncle and clavate head; interlamellar hairs long, 
thin, and pectinate; rostral hairs subequal to lamellar hairs and 
slightly curved; three pairs of tectopedia, the first pair blade- 
like and very narrow, the second and third pairs rounded. 

Abdomen two thirds as broad as long, hairless; pteromor- 
pha; very narrow, truncate in front, and extending about two 
thirds the length of the abdomen; anal covers triangular, fully 
twice as long as the genital covers; genital cover’s rectangular, 
small, and situated about twice their length in front of the anal 
covers. 

Legs subequal, the anterior pair extending in front of the 
rostrum by- about half their length. 

Length, 0.50 mm.; breadth, 0.34 mm. 

Under boards, bark, and logs, and in moss. Collected by 
the writer at Homer, Ill. Several specimens. 

Oribata lonya, n. sp. (PI. XXXIV., Fig. 6.) 

Light yellowish brown; integument rather thin; surface 
rough. 

Cephalothorax short; lamellae mere ridges; lamellar hairs 
rather short, pectinate, and slightly curved; pseudostigmata 
cup-shaped; pseudostigmatic organ long, recurved, lanceolate, 
and strongly serrate on the anterior edge only, the posterior 
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edge being smooth; interlamellar hairs short and pectinate, in¬ 
clined away from the median plane; rostral hairs small and 
curved. 

Abdomen twice as long as broad, hairless, dorsum ir¬ 
regularly covered with small denticles; pterornorphm very long 
and narrow, truncate in front; anal covers very much enlarged, 
being twice as long as the genital covers; genital covers narrow 
and situated about twice their length in front of the anal covers. 

Legs small, first pair projecting about one third their length 
beyond the rostrum. 

Length, 0.54 mm.; breadth, 0.28 mm. 

In moss. Collected by the writer at Homer, 111. One 
specimen. 


(h'ihota ■UUmisemim, n. sp. (PI. XXXIII., Fig. 3.) 

Olive brown; integument rather thick and tough, not very 
resistant, somewhat rough. 

Cephalothorax about a fourth as long as abdomen; lamellae 
broad horizontal blades about three fifths as long as the ceph¬ 
alothorax, broadest towards the middle, and with small cusps; 
lamellar hairs simple, straight, as long as the cephalothorax; 
three pairs of tectopedia, the first pair blade-like, the second 
large, rounded, and ending anteriorly in a long, sharp point, 
the third rounded; pseudostigmatic organ short and stout, with 
short peduncle and large, pectinate, clavate head; interlamellar 
hairs straight, pectinate, and about two thirds as long as the 
lamellar hairs; rostral hairs stout, curved, and pectinate. 

Abdomen slightly longer than broad, hairless; pteromorphse 
prominent, truncate in front, with concave anterior margin, 
and extending backward about two thirds the length of the ab¬ 
domen; anal and genital covers subequal; anal covers situated 
about half their length from the posterior margin of abdomen; 
genital covers about one and a half times their length in front 
of the anal covers. 

Legs small, with several stout plumose bristles; the two 
anterior pairs subequal, the first pair projecting half their 
length in front of the rostrum. 
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Length, 0.48 mm.; breadth, 0.34 mm. 

Collected by the writer at Areola, Ill. One specimen. 

Oribata banksi, n. sp. (Fig. 2 and 3, pp. 839, 340.) 

Dark chestnut-brown, integument heavily chitinized; sur¬ 
face pitted. 

Cephalothorax about a third as long as the abdomen; la¬ 
mellae blade-like, about half as long as cephalothorax, broadest 
at the anterior end, without cusps; lamellar hairs straight, 
pectinate, and about as long as the cephalothorax; first pair of 
tectopedia very similar to lamellae; second pair round, cup-like. 
Pseudostigmata cylindrical, distal end cup-shaped; pseudo 
stigmatic organ slightly recurved. 

Abdomen two thirds as broad as long, the dorsum with 
four rows of long, curved, pectinate bristles, about five in each 
row; pteromorphae large, truncate in front, not extending in 
front of the anterior margin of abdomen, but extending back¬ 
ward about half the length of the abdomen; anal and genital 
covers rectangular, the anal ones a third longer than the 
genital ones. 

Legs stout; anterior pair about as long as the abdomen; 
third pair smallest; femur of leg I about two thirds as long as 
the cephalothorax. 

Length, 0.54 mm.; breadth, 0.40 mm. 

Under bark of dead trees and under rubbish of various 
kinds. Collected by the author at Dalton, Areola, and Homer, 
Ill.,and by C. A. Hart from pitcher-plants (Sarracenia purpurea) 
in bog at Cedar Lake, Ill. Several specimens. 

Family NOTHRHLE. 

Cephalothorax and abdomen immovably fused or coalesc¬ 
ing; body never compressed; tracheae opening at the acetabula 
of the legs; abdomen without wings; integument frequently 
rough, sculptured, or reticulate, and sometimes very little 
chitinized; legs frequently very stout, sometimes long and 
moniliform. 



865 


Genus Liacabos Michael. 

Mandibles chelate; legs I and II approximate, as also legs 
III and IV; lamellae present; body smooth; last three pairs of 
legs inserted under the body. 


KEV TO SPECIES. 

1. Abdomen almond-shaped. lucidm. 

Abdomen oval. 2. 

2. Color brown; integument thin and delicate. minutus. 

Color black; integument thick and resistant. 3. 

3. Translamella with a central cusp. niger. 

Translamella without a central cusp. nitidm. 


Liacarus lucidm, n. sp. (PI. XXXIV., Fig. 9.) 

Light pea-green; integument thin and brittle; surface 
smooth. 

Cephalothorax long. Lamellae two thirds as long as ceph- 
alothorax. They are blades on edge, of almost uniform width, 
and without cusps; lamellar hairs about as long as lamellae, 
curved and pectinate; translamella similar to lamella? but only 
about half as broad. Pseudostigmata funnel-shaped; pseudo- 
stigmatic organ stout, short, pbctinate, clavate, and slightly re¬ 
curved; interlamellar hairs subequal to lamellar hairs but in¬ 
clined away from the median plane; palpi prominent. 

Abdomen almond-shaped, dorsum with four rows of short, 
curved bristles, of which there are about six in each of the 
outer rows and four in each of the inner ones. 

Legs short, subequal; femora slightly enlarged. 

Length, 0.48 mm.; breadth, 0.28 mm. 

Collected by the writer at Areola, Ill. Several specimens. 

■# 

Liamrus minutus, n. sp. (PI. XXXV., Fig. 10.) 

Brown; integument thin and delioate. 

Cephalothorax rather short; lamellse narrow, being mere 
blades on edge, two thirds as long as the cephalothorax, and 
each bearing a long, straight, pectinate lamellar hair, as long 
as the lamellae themselves. Rostrum broad bat somewhat 
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pointed at the apex: rostral hairs long, pectinate,curved slightly 
toward the median plane. Palpi large, with four segments; 
proximal and distal segments each with a curved bristle; pseu¬ 
dostigmata small; pseudostigmatic organ as long as the femur 
of leg 1, narrow at the base, clavate, pointed apically. Inter- 
lamellar hairs twice as long as the pseudostigmatic organ. 

Abdomen almost as broad as long. The progaster curves 
convexly down to meet the cephalothorax. There are a few 
short hairs present on the abdomen. Ventral plate large; anal 
covers approximate to the dorsal margin of the abdomen, and 
more than twice as large as the genital covers; genital covers 
situated three times their length in front of the anal covers. 

Legs subequal in length; femur and tarsus of the first pair 
subequal, genual half as long as the tibia. No long bristles on 
the first pair of legs; tibia of leg 111 with a bristle as long as 
the segment itself. 

Length, 0.50 mm.; breadth, 0.82 mm. 

Collected by the writer at Urbana, Ill. A single specimen. 

Liacarun niger , n. sp. (PI. XXXV., Fig. 11.) 

Black; integument thick and very resistant. 

' Cephalothorax about half as long as the abdomen. Lam¬ 
ellar hairs long, straight, and pectinate, projecting beyond 
the tip of the rostrum. Rostral hairs curved, stout, and pecti¬ 
nate. Pseudostigmatic organ long, clavate, and pectinate. The 
lamella* are’horizontal blades, bifid in front. 

Abdomen oblong, with a few small hairs. Legs of moder¬ 
ate length, the anterior pair projecting beyond the tip of 
the rostrum by one third its length. 

Length, 1.00 mm.; breadth, 0.64 mm. 

In moss. Collected by the writer at Homer, 111. Two 
specimens. 


Liacarm nitidm Banks. 

1895, Cepheu* nttidm, Banke, Tran». Ara«r. Eni 8oc., Vok XXII., p. 10. 

Very dark briowu; integument stout, smooth. 
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Cephalothorax pyramidal. Lamella* blade-like, broad, ex¬ 
tending almost the entire length of the cephalothorax and 
united at their anterior ends by a very short but broad trans¬ 
lamella; with small cusps. Lamellar hairs small, straight, 
about three fifths as long as the lamellae; interlamellar hairs 
similar to the lamellar ones but slightly larger; antero-lateral 
hairs about as long as the lamellar ones and almost straight. 
Pseudostigmatic organ fusiform, about two thirds as long as 
the lamella*. 

Abdomen subglobose; hairless. Genital covers much smal¬ 
ler than the anal covers; anal covers slightly broader posteriorly 
than anteriorly, and situated one third their length from the 
posterior margin of the ventral plate. 

Anterior pair of legs about as long as the abdomen. Tarsus 
and tibia of leg T subequal; genual about three fifths as long as 
the tibia; femur almost twice as long as the genual. Tactile 
bristle of tibia 1 about as long as the segment itself. Claws 
with three equal dactyles, and situated on small tarsal pedicels. 

Length, 0.88 mm.; breadth, 0.72 mm. 

Collected by the writer at Areola, Ill. 

Genus Notasfis Hermann. 

Integument well chitinized; cephalothorax with lamella?; 
body smooth; last three pairs of legs situated laterally. 

KKY TO 8PK0TKK. 

1. Abdomen without hairs .. pyrostigmata.. 

Abdomen with hairs. 2.* 

2. Outer margins of lamella* slightly emarginate near middle; 

length of body not over 0.60 mm. spinipes. 

Outer margins of lamella? straight; length of body about 
0.90 mm. bipilis. 

Notaspis pyt'ostigmatu , n. sp. (PI. XXXV., Fig. 12.) 

Very light yellowish brown; surface of integument rough. 

Cephalothorax long; lam el I® narrow blades, broadest at 
the anterior ends; lamellar hairs about half as long as the 
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cephalothorax, slightly curated, pectinate; translamella a 
straight cross-bar; pseudostigmata cup-shaped; pseudostig- 
matic organ with a small short peduncle and a large pyriform 
head; interlamellar hairs of medium length, straight, and 
pectinate. 

Abdomen almond-shaped, hairless; anal covers contiguous 
to the posterior margin of the abdomen; genital covers two 
thirds as long as the anal covers, and situated about three 
times their length in front of them. 

Hind pair of legs longest, but not reaching to the posterior 
margin of the abdopaen; the other pairs subequal. 

Length, 0.42 mm.; breadth, 0.20 mm. 

Collected by the writer at Areola, Ill. Many specimens. 

Notaxpis xpinipes Banks. 


1906. Oppia Hpinipe *, Banks, Proc, Acad. Nat. Sci. Phila., Nov., 1906, p. 496, 
PI. XVII., Fig. 22. 

Chestnut brown; surface of integument smooth. 

Cephalothorax very long and narrow, almost as long as the 
abdomen; larnell® very long, narrow, their blades extending 
the entire length of the cephalothorax; lamellar cusps prom¬ 
inent, pectinate, straight, and short; pseudostigmatic organ 
long, straight, and pectinate; interlamellar hairs straight, pec¬ 
tinate, pointing almost directly forward; rostral hairs small, 
simple, and curved. 

Abdomen circular, with two pairs of large, straight, pec¬ 
tinate spines on the dorsal margin; anal covers about the same 
size as the genital covers and contiguous to the posterior mar¬ 
gin of the abdomen. 

Legs, subequal, with several stout, curved, plumose bristles; 
tactile hairs on the tibia; of the first two pairs about twice as 
long as the segments themselves. 

Length, 0.56 mm.; breadth, 0.84 mm. 

* In moss. The author has collected specimens at Areola, 
Ill. The determination has been confirmed by the original 
describer of the species. 
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Notaspis bipilis Herm. 

1804. Notaspis bipilis, Hermann, Mem. Apt., p. 95. 

1841. Murcia acuminata, C. L. Koch, Crust. Myr. Araeh., Heft 31, Tab. 24 
(Nymph). 

1844. Oftj.ua comuta, C. L. Koch, Crust. Myr. Araeh., Heft 38, Tab. 8. 

1855. Notaspisbipilis, Nicolet, Arch. Mus. Paris, Vol. YII., p. 448, PI. III., Fig. 6. 

1883. Nataspi* bipilis, Berlese, Bull. 8oc. Eat. Ital., Vol. XV., p. 219. 

1885. Oppia bipilis, Berlese, Acari, Myr., Scorp., Fase. XX., Nr. 8. 

1888. Notaspis bipilis, Michael, Brit. Orib.,Vol. II., p. 350, PI. XXVII., Fig. 1-9. 

1898. Notaspis bipilis, Michael, Das Tier., Lief. 3, p. 46. 

Chestnut brown; integument smooth. 

Cephalothorax large, one half as long as tho entire body. 
Lamella) very long and slender, almost as long as the entire body 
and of almost the same width throughout; anterior two fifths of 
lamella) free. There is only a slight indication of a trans- 
lamella. Lamellar hairs straight, pectinate, about half as long as 
the lamella'; interlamellar hairs very large, as long as the entire 
cephalothorax, pectinate, and situated at the posterior margin 
of the latter; antero-lateral hairs straight, similar to lamellar 
hairs but smaller. Pseudostigmata but slightly projecting, 
funnel-shaped; pseudostigraatic organ long, filiform, pectinate. 

Abdomen globose, bearing on its postero-dorsal aspect two 
pairs of large, straight bristles, and on its postero-ventral 
aspect a transverse row of four subequal straight ones, about 
half as long as the dorsal bristles. Genital covers semicir¬ 
cular, situated slightly more than their length from the anal 
covers; anal covers much larger than the genital covers, and 
situated about a third their length from the posterior margin 
of the ventral plate. 

Anterior pair of legs about as long as the entire body; 
tarsus one and a half times as long as the tibia; tactile 
bristle of tibia straight, as long as the tarsus. Claws of tarsi 
with, three unequal dactyles. 

Length, 0.90 ram.; breadth, 0.68 mm. 

In moss. Collected by L. M. Smith at Parker, Ill,, and by 
the writer at Areola, Ill. My determination of this species has 
been confirmed by a comparison of my specimens with a 
mounted one of bipilis sent me by Michael. 
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Genus Tegeocranus Nieolet. 

Body rough; cephalothorax and abdomen plainly divided; 
ungues monodactyle; lamellae large, blade-like. 

Two species: 


In tegu ment granular. velatus. 

Integument reticulate. lamellatus. 


Tegeocranus velatus Michael. 

1880. Tegeocranus velatus , Michael, Jour. Roy. Micr. Soc., Vol. III., p. 189, 
PI. VI., Fig. 6-9. 

1884. Tegeocranus velatus, Michael, Brit. Orib., Vol. I., p. 313, PI. XXXI., 
Fig. 9-15. 

1895. Tedocejihewt vdatm, Berlese, Acari, Myr., Scorp., Fasc. LXXVIL, Nr. 2. 

1898. Tegeocranus velatus, Michael, Daa Tier., Lief. 3, p. 35. 

Light brown; integument coarsely granular. 

Cephalothorax trapezoidal. Lamellae almost as long as the 
cephalothorax, the anterior lamella one third free; translamella 
reduced almost to a line. Lamellar hairs short, stout, and 
pectinate on their outer borders only, peculiar in that they are 
so greatly curved inward that their tips may touch; interlamel- 
lar.hairs wanting. Pseudostigmata cup-shaped, slightly pro¬ 
jecting; pseudostigmatic organ subcapitate, with a long pec¬ 
tinate head. 

Abdomen almost as broad as long and pecnliar in possess¬ 
ing a lateral, chitinous, shelf-like expansion at the shoulders, 
which extends backward along the lateral margin to about the 
middle of the abdomen, and is transversely wrinkled. Genital 
covers much smaller than the anal covers, and situated about 
their length from the latter; anal covers situated about a third 
their length from the posterior margin of the abdomen. 

Legs rather short, subequal, about three fourths as long as 
the abdomen, sparsely clothed with rather short, stout hairs. 
Tibia slightly longer than the tarsus; claw of tarsus stout, two 
thirds as long as the segment itself. . 

Length, 0.88 mm.; breadth, 0.80 mm. 

In moss. Collected by the writer at Muncie, UL * , , 





Tegeocmnus lamellatus Banks. 


1906. Cepheus lamdlatus, Banks, Proc, Acad. Nat Sci. Phila., 1906, p. 497. 


Very dark brown, almost black; integument strengthened 
with an irregular network of chitinous ridges. 

Cephalothorax short, broad. Lamellae very large, each 
about half as broad as the cephalothorax and extending almost 
the entire length of the latter; lamellae united in front by a 
very short, broad translamella. Lamellar hairs stout, curved 
strongly inward, about two thirds as long as the lamellae; inter- 
lamellar hairs very short, almost straight, and approximate to 
the lamellae. Pseudostigmata cup-shaped, projecting; pseudo- 
stigmatic organ consisting of a stout, straight pedicel with a 
small, oblong, pectinate head. 

Abdomen almost as broad as long, semicircularly rounded 
behind. Dorsum with rather stout shoulder bristles and with 
several other bristles at the posterior end. Genital covers 
slightly smaller than the anal covers, and situated about half 
their length from the latter; anal covers situated their length 
from the posterior margin of the abdomen. 

Anterior pair of legs three fourths as long as the abdomen. 
Tarsus of leg I one and a half times as long as the tibia. Tarsal 
claws stout, sharp, and strongly curved. Legs sparsely clothed 
with long straight bristles. 

Length, 0.76 ram.; breadth, 0.66 mm. 

In moss. Collected by the writer at Areola, Ill. One 
specimen. 

Genus Damssus C. L. Koch. 


Mandibles chelate; legs slender, much longer than the 
body, I and II approximate, as ilso III and IV; legs IV crawl¬ 
ing organs^ lameli® absent; cephalothorax and abdomen 
clearly demarcated from each other. 

Two. species.; .' , v. 


Pseudostigmatic organ 8imple,notpectinate 
■ Paeudostigm&tic organ pectinate. 


A-"*. 
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Dauum s suffiexits Michael. 

3885. IJamwu# sufflem*, Michael, Jour. Roy. Micr. Soc., 8er. 2, Vol. V., p. 394, 
PI. VII., Fig.' 9. 

1888. Daman# Mjfflexu#, Michael, Brit. Orib., Vol. II., p. 415, PI. XXXIV., 
Fig. 9,10. 

1895. Belha Hujjiexa, Berlese, Acari, Myr., Scorp., Fasc.. LXXIV., Nr. 4. 

1898. Damivrn Michael, Das Tier., Lief. 3, p. 58. 

Light brown, legs almost yellow; integument of cephalo- 
thorax rather rough, abdomen smooth. 

Cephalothorax subrectangular, pointed at apex, with a 
rather large boss under each pseudostigma. Lamellar hairs 
absent; rostral hairs stout, slightly curved. Pseudostigmata 
long, nearly upright,cylindrical; pseudostigmatic organ filiform, 
very long, about equal in length to the cephalothorax. 

Abdomen globular; progaster rounded; notogaster with a 
row of about five short, stout, slightly curved hairs on each 
side, which project slightly beyond the side of the abdomen. 
Ventral plate small; anal and genital covers of almost exactly 
the same size and form, with a very narrow margin between 
them. 

Legs rather long, of medium thickness, and typical of the 
genus. Femur of leg I twice as long as the genual, and with 
two large bristles on the outer distal margin; genual two thirds 
the length of the tibia; tibia two thirds the length of the tarsus; 
tarsus globose proximally and tapering distally, with a very 
stout bristle on the outer proximal margin. 

Length, 0.70 mm.; breadth, 0.42 mm. 

Under logs. Collected by the writer at Urbana, 111. 

Danueus nitens C. L. Koch. (Fig. 1, p. 839.) 

1834. Oppia ntim*, C. L. Koch, Oust Myr, Arach., Heft 8, Tab. 10, 

1888. Dams'ua niten$, Michael, Brit Orib., Vol. II., p. 409, PI, XXXIV., 
Fig. 1-8. 

1895. Bdba rointda, Banks, Trans. Amer. Knt. Soc., Vol. XXII., p. 12. 

1898. Damtrw nilen *, Michael, Das Tier., Lief. 3, p. 87. 

Light yellowish brown; integument polished. 

Rostrum broad, about a third the length of the cephalo¬ 
thorax; translamella absent; pseudostigmata very small; pseu- 
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dostigmatic organ slender, pectinate, and clavate. The general 
shape of the cephalothorax is that of an isosceles triangle with 
its base corresponding to that of the cephalothorax. 

Abdomen oval, with about twelve short, slightly curved 
bristles; progaster curved down convexly to meet the cephalo¬ 
thorax. Ventral plate large; anal covers large, almost attain¬ 
ing the posterior margin of the abdomen, and about twice 
their length from the genital covers, which are about three 
fourths as long as the anal covers and situated very near the 
anterior margin of the ventral plate. 

First pair of legs almost as long as the body, and each 
succeeding pair slightly longer than the preceding one. Tarsus 
of the first pair of legs somewhat globose at the distal end; 
coxa; of the third pair globular, each bearing a large bristle 
on its anterior end; tibiae of fourth pair each bearing on the 
anterior distal margin a large bristle as long as the tibia itself. 

Length, 0.50 mm.; breadth, 0.28 mm. 

Collected by the writer at Urbana, Ill. Many specimens. 
I find that my examples of this species agree with a European 
specimen of nitens sent to me by Mr. Michael. 

Genus Hebmannia Nicolet. 

Without lamellae; legs short and stout; ungues monodactyle; 
dorsum of abdomen convex; genital and anal covers separate 
and placed in a ventral plate. 

One species-— bistriata. 

Hermanniu bistriata Nicolet. 

1840* Nothrus palliatw , C. L. Koch, Crust. Myr. Arach., Heft 30, Tab. 4 
(Nymph). 

1880. llermannia butriata , Michael, Jour. Roy, Micr. Soc,, VoJ, IIL, p. 42. 

1885. Nothrus bistriatw, Berleee, Acarl, Myr., Scorp., Ease. XVII., Nr. 9. 

1888. Hermann!a bistriata , Michael/ Brit, Orib., Vol. II., p. 482, PI. XLII., 
Fig. 8-14. 

1898. Jtermannia bistriata , Michael, Das Tier., Lief, 3, p. 83. 

Dark chestnut-brown; integument rough, and in some 
places slightly pitted. 

Cephalothorax fully half as long as the abdomen, with two 
ehituMras ridges on the dorsal surfaee. wbieh, beginning afc.the 
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rostra tn, pass backward almost parallel to each other for about 
one half the length of the cephalothorax, then diverge, 
passing to the outer border of the pseudostigmata, with which 
they fuse, and from the posterior border of which they turn 
transversely toward the median plane, where they meet. 
There is a single pair of stout hairs on the dorsal surface at 
the base of the rostrum, which are curved towards the median 
plane. Pseudostigma a circular chitinous ridge; pseudostig- 
matic organ straight, slightly clavate, and directed anteriorly. 

Abdomen subrectangular, two thirds as broad as long, sides 
convex, posterior end rounded. An irregular chitinous ridge 
lies on each side near the median plane; about midway between 
this ridge and the lateral margin of the abdomen is situated on 
each side a more regular chitinous ridge which curves similarly 
toward the lateral margin. There are several short, curved 
bristles on the lateral margins, two rows parallel to the median 
plane, and six rather prominent pairs near the posterior mar¬ 
gin, all of which curve inward. Ventral plate triangular, 
genital and anal covers together extending almost its entire 
length. 

Anterior pair of legs about as long as the abdomen. 
Tarsus of leg I longer than the tibia but not so stout; claw 
of tarsus almost half as long as the segment itself. All the 
segments of the legs except the tarsus possess stout, curved 
bristles. The bristles of the tarsus are slender and more 
numerous than those of the other segments. 

Length, 0.85 mm.; breadth, 0.48 mm. 

Under logs and in moss. Collected by J. Douglas Hood at 
Urbana, Ill., and by the writer at Areola, Ill. 

Genus Hypoobthoniub C. L. Koch. 

Mandibles chelate; last pair of legs not distant from the 
others; integument thin, little chitinized, variously colored; 
abdomen with a transverse suture; cephalothorax not truncate 
in front. • ■ 

One species,*- pgfultts, v" 
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Ilypochthonius rufulus C. L. Koch. 

1835. Hypochthmim rufulus , 0. L. Koch, Crust. Myr. Arach., Heft 3, Tab. 19. 

1856. Tjeisomi <wala , Nicolefc, Arch. Mus. Paris, T. VII., p. 395, PI. II., Fig. 6 
(Nymph). 

1888. Hypochthonius rnfulm ) Michael, Brit. Orib., Vol. II., p. 534, PI. XLIX., 
Fig. 6-13. 

1898. IlypochthonluH rufxduSy Michael, Das Tier., Lief. 3, p. 77. 

Body reddish; legs brown. 

Cephalothorax very long,two thirds as long as the abdomen. 
Pseudostigmata short, cylindrical; pseudostigmatic organ long 
and recurved, with a row of long teeth on the anterior side; a 
pair of long bristles, almost as long as the pseudostigmatic or¬ 
gan itself, in front of the pseudostigmata; palpi very prominent 

Abdomen broad, divided by a transverse suture into two 
equal parts; flattened at the sides, forming blades which extend 
almost the entire length of the abdomen; many large bristles. 

Legs short, stout, and subequal; segments cylindrical. 

Length, 0.66 mm.; breadth, 0.40 mm. 

Collected by the writer at Areola, Ill. Two specimens. 


Family HOPLODERMIILE. 


Cephalothorax hinged to the abdomen and capable of 
being folded down upon its ventral surface so as completely 
to hide the legs and mouth-parts; body generally compressed; 
no trache® present; month-parts large, mandibles powerful; 
legs stout, never with swollen or moniliform segments; 
cephalothorax frequently with a median carina. 


Genus Hoplodbbha Michael. 


Genital and anal openings situated together but with their 
covers separate; ventral plat* small or rudimentary; ungues 
monodactyle. 

Two species: 


Total length of body not over 0.60 mm....;: r .;.. .V; 
Total length .-of body over 1.00 m® 
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Hoplodenna sphrrrula Banks. 

1895. Hoplodermn sjdumda, Banks, Trans. Amer. Ent. 8oc., Vol. XXII., p. 16. 

Dark brown; integument smooth. 

Cephalothorax one half as long as high; dorsal surface 
with two pairs of bristles,—a very long, almost straight pair, 
three fourths as long as the cephalothorax itself, situated near 
the posterior border, and a small, curved pair near the tip. 
Pseudostigmata round, situated at the posterolateral extrem¬ 
ity of the cephalothorax; pseudostigmatic organ slightly re¬ 
curved. 

Abdomen subglobose; upper half of the anterior margin 
concave, lower half straight ; ventral margin moderately 
convex; dorsuin with two rows of submedian bristles, six bris¬ 
tles in each row. Genito-anal covers almost completely con¬ 
cealed when viewed from the side, the anterior corner, however, 
visible as a triangular chitinous projection. 

Anterior pair of legs stouter than the other pairs, which 
are subequal. Tarsus of leg I nearly twice as long as the 
tibia; tibia slightly longer than the genual; femur longer than 
the tibia and genual combined. Claws slightly more than 
half as long as the tarsi from which they extend. All the legs 
are sparsely clothed with rather long, simple bristles. . 

Length, 0.55 mm.; height, 0.40 mm. 

Under a log. Collected by the writer at Mahomet, Ill. 

Hoploderma dasypus Ant. Dug&s. 

1834. Oribatu dasypus. Ant. Dugee, Ann. Sci. Nat, S£r. 2, T. II., p. 47. 

1841. Hoplophora lentula, C. L. Kocb, Cruet. Myr. Arach., Heft 32, Tab. 16. 

1841. Phthiracarus contraclilis, Perty, Allg. Natnrg., Bd. III., p.874. 

1868, Hoplophora contract Hi* } Glapar&de, Zeit. Wise. Zool., Bd. XVIII., p. 507. 

1877. Hoplophora contractile, Murray, Econ. Ent, Apt., p. 222. 

1883. Hoplophora dasypus, Berlese, Atari, Myr., Scorp., Ease. VI., Nr. 4. 

1885. Hoplophora dasypus, Canestrini, Proep. Acar. Ital., Pt I., p. 46. 

1887. 7Yitia lentula, Berleee, Acari, Myr„ Scorp., Faac. XXXVI., Nr. 3. 

1888, Hoplophora dasypus, Michael, Brit. Orib.j Vol. II., p. 660, PL L., 
Fig. 8-14. 

1898. Hoploderma dasypus, Michael, Dae Tier., Ltef. 8, p. 79. 

Pale dtab; integument thick and tough but not brittle. 
Cephalothorax a fourth as long as abdomen, with a single 
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pair of small hairs; pseudostigmatic organ small, scarcely visible, 
clavate, and simple. Palpi and labial organs prominent. 

Abdomen almost as broad as long, rounded behind, with 
three rows of long bristles on each side of the dorsum, the inner 
row having the largest bristles; three bristles in each of the 
outer rows. 

Legs subequal, with many long hairs. 

Length, 0.84 mm.; height, 0.56 mm. 

In decayed wood. Collected by myself at Areola, Ill. A 
specimen of this species was sent to Michael to get his confir¬ 
mation of the identification. He writes that my specimen 
agrees with da si/pus except that it has no hairs on the abdomen. 
These hairs had evidently been broken off, as they are present 
on the other specimens which I have. 

(tonus Phthibacaeus Perty. 

The characters are the same as for the genus Hoploderma 
except that the genital and anal covers coalesce and the tarsal 


claws are tridactyle. 

Two species: 

Cephalothorax hairless. jiagelliformix. 

Cephalothorax with six long hairs. americanus. 


Phthiracams flagelliformis, n. sp. (PI. XXXV., Fig. 13.) 

Dark olive-brown; integument,thick but not brittle;surface 
rough. 

Cephalothorax about a third as long as the abdomen, 
hairless; pseudostigmata round and flat, with radiating furrows', 
pseudostigmatic organ tiagelliform and of moderate length; 
labial organs and palpi prominent. 

Abdomen two thirds as broad as long, pointed at the pos¬ 
terior end, and with a few fine hairs. Legs subequal, clothed 
with many hairs. 

Length, 0.72 mm.; height, 0.40 mm. 

Under logs. Collected by myself at Homer, Ill. A few 
specimens. 





378 


Phthiracarus nmericams , n. sp. (PI. XXV., Fig. 14.) 

Pale pinkish brown; integument well chitinized and 
covered with small pits. 

Cephalothorax twice as long as broad; mandibles very 
stout and prominent, capable of retraction until invisible; 
pseudostigmatic organ clavate, of medium length. From each 
pseudostigma a ridge runs forward along the side of the aspis 
to its lateral edge. A pair of hairs about two thirds as long as 
the cephalothorax is situated at its posterior margin, and in 
front of this pair is a similar one, the hairs about two thirds 
as long; rostral hairs about two thirds as long as this last pair. 

Abdomen about three fifths as broad as long and very 
narrow, pointed behind, truncate in front, covered with small 
pits. The dorsum has four rows of long, slightly curved 
bristles, about five in each row; and there are four pairs of 
short, straight bristles on the posterior ventral surface. 

Legs subequal, as long as cephalothorax; claws tridactyle, 
and half as long as the tarsi; tarsus twice as long as the tibia, 
and with many long hairs. The tarsus of leg I bears a long 
tactile bristle half as long again as the tarsus itself; tibia and 
genual subequal. 

This species differs from Phthiracarus arduus in that the 
pseudostigmatic organ is much shorter and clavate, while on 
the side of the aspis there is only one ridge instead of two. 

Length, 0.70 mm.; height, 0.36 mm. 

Under,logs and boards. Collected by the writer at Dan¬ 
ville, Areola, and Urbana, Ill. Many specimens. 
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A List op the Known North American 
Species of Oribatoidea. 

In the following list the same natural order is observed 
with respect to the families aud genera as is used in the pre¬ 
ceding keys and descriptions, but the species are arranged 
alphabetically. The single citation for genus or species is to 
the original description. All the known habitats and localities 
are given. 


Family ORIBATIDAi. 

Genus Pklops C. L. Koch. 

Pelo]>» C. L. Kocb. Crust Myr. Arach., Heft 2, 1835. 

P. amerioanue Ewing. Psyche, Vol. XIV., p. 111. 

In moss, Batavia, Ill. 

Genus Gymnobatks Banks. 

Gymnobato Banka Can. Ent., Vol. XXXIV., 1902, p. 175. 

G. glaber Banks. Can. Ent., Vol. XXXIV., 1902, p. 170. 

From dry gall, Washington, D. C, 

Genus Oribatodes Banks. 

Oribatoda Banks. Trana Amer. Ent Soc., Vol. XXII., 1896, p. 10. 

0. mirabilis Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1896, p. 10. 
In rotten debris, Sea Cliff, N. Y. 

Genus Ordbatklla Banks. 

Oribatella Banka Trana Amer. Ent. Boa, Vol. XXII., 1895, p, 8. 

O. aquatica Banks. Trans. Amer!. Ent. Soc., Vol. XXII., 1896, p. 9. 
On aquatic plants, Sea Oliff, N. Y. 

O, borealis Banks. Insects, etc., Commander Isl., 1899, p. 849. 
Glinka, Oommander III. 
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0. minuta Banks. Trans. Amer. Ent. Soc., Vol. XXIII., 1896, p. 76. 
Under bark, Sea Cliff, N. Y. 

0. obem Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1896, p. 9. 
Olympia, Wash. 

O. ovnlift C.L. Koch ( Oribates). Crust. Myr. Arach.,Heft3, Tab. 6. 
Under old boards, Areola, 111. 

(K perfeeta Banks. Trans. Amer. Ent. Soc., Vol. XX11I., 1896, p.75. 
Swept from low herbage, Pine Island, N. Y.; Norfolk, Va. 

O. quadridentala Banks. Trans. Amer. Ent. Soc.., Vol. XXII., 
1896, p. 8. 

Under boards, Urbana, Ill.; Sea Cliff, N. Y. 

0. setosa Banks. Jour. N. Y. Ent. Soc., 1896, p. 129. 

From wet Sphagnum , Iioslyn, N. Y. 

O. si gnat a Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1896, p. 9. 
Sea Cliff, N. Y. 


Genus Oribata Latreille. 

This is the Oribata used in Michael’s “Oribatidue” (Das Tier., Lief. 8). Since 
t he publication of that work in 1898 Dr. A. C. Oudemans lias stated that the Oribata 
of Latreille is not, in his opinion, the Oribata of “Das Tierreich”, but is a Dammis, 
and he gives the name Sotarpi* Herm. to this genus. 

O', affinis Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1896, p. 6. 
Under loose bark, Washington, D. 0. 

O. alata Packard. Cave Memoir, 1887, p. 42. 

Dixon’s Cave, Ky. 

O. americana Haller. Arch. Naturg., Jahrg. 60, Bd. I., p. 222, Taf. 
XV., Fig. 4. 

America. 

0. arborea Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1896, p. 7. 
On cedar- and peach- trees, Sea Cliff, N. Y. 

O. armipes Banks {0alumna). Proo. Acad. Nat. Sci. Phila., 1906, 
p. 492. 

Falls Church, Va., and Fort Lee, N. J. 

O. artilamellata , n. sp. 

Areola, 111. 
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O. banks !-, n. Bp. 

Under bark of trees, Martinsville, Marshall, IJrbana, and Ha¬ 
vana, Ill.; in moss, Areola, Ill. 

0. centro-amerieana Stoll. Biol. Oentr. Amer., Arach. Acar., p. 21, 
1*1. XV., Fig. 1. 

British Honduras. 

O. clavilanceolata Ewing. Psyche, Vol. XIV., p. 112. 

Under stones, Batavia, 111. 

0. clavlpectinata Ewing. Psyche, Vol. XIV., p. 112. 

In moss, near Chicago, Ill. 

O. curva Ewing. Psyche, Vol. XIV., p. 118. 

Under logs, near Chicago, Ill. 

O. depressa Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1895, p. 0. 
Sea Cliff, N. Y. 

O. cmarginata Banks. Trans. Amer. Ent. Soc., Vol, XXII., 1895, 
p. 7. 

Under old logs, Urbana, Areola, and Marshall, 111.; in moss, 
Sea Cliff, N. Y.; Brazos county, Texas. 

O. fuscipes 0. L. Koch. Crust. Myr. Arach., Heft 6, Tab. 8. 

In moss, New YorkState(?); under old piecesof wood, Areola, 111. 

O. hirsuta Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1895, p. 7. 
Under dead leaves, Sea Cliff, N. Y. 

0. illinoisensis , n. sp. 

Areola, Ill. 

O. imperfecta Banks ( Galumna). Proc. Acad. Nat. Sci. Phila., 
1900, p. 492. 

Indianapolis, Ind. 

O. magna Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1895, p. 0. 
Sea Cliff, N. Y. 

O. minuscula Banks ( Galumna ). Proc. Acad. Nat. Sci. Phila., 
1900, p.492. 

From young peach- and apple- trees, Alma, Ill.; Bay Ridge, Md. 

0. nwsta Banks. Trane. Amer. Ent. Soc., Yol. XXII., 1895, p. 6. 
Oe the ground, Sea Cliff, N. Y. 
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O. multlpilom Ewing. Psyche, Vol. XIV., p. 118. 

Under logs, near Chicago, 111. 

0. nitidula Banks ( Qalumna ). Proc. Acad. Nat. Sci. Phila., 1906, 
p. 491. 

Franconia, N. H. 

0. octopunctata , n. sp. 

In moss, Homer, Ill. 

O.pallida Banks ( Oribatula ). Proc. Acad. Nat. Sci. Phila., 1906, 
p. 494. 

Fort Lee, N. J. 

O. palustrit Banks. Jour. N. Y. Ent. Soc., 1896, p. 128. 

From wet Sphagnum , Roslyn, N. Y. 

(). parvilamellata , n. sp. 

Homer, Ill. 

O. persimilis Banks ( Galumna ). Proc. Acad. Nat. Sci. Phila., 
1906, p. 491. 

Franconia, N. H. 

O. pratensis Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1896, p. 6. 
On grass, Sea Cliff, N. Y. 

O. rolusta Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1896, p. 7. 
Under bark of walnut, Urbana, Ill.; Sea Cliff, N. Y.; Fort Lee, 
N. J.; Washington, D. C. 

0. rugifrorus Stoll. Biol. Centr. Amer., Arach. Acar., p. 26, PI. 
XV., Fig. 2. 

British Honduras. 

0. slossonce Banks (Galumna). Proc. Acad. Nat. Sci. Phila., J.906, 
p. 490. 

Franconia, N. H. 

O. spinogenuala , n. sp. 

Areola, Ill. 

0. texana Banks ( Galumna), Proc. Acad. Nat. Sci. Phila., 1906, 
p. 494. 

San Antonio, Tex. 

O. turgida Banks (Qalumna)* Proc. Acad. Nat. Sci. Phila., 1996, 
p. 498. 

Palm Springs, Calif. 
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O. vnimaculata Banks {0alumna). Proc. Acad. Nat. Sci. Phila., 
1906, p. 490. 

Under boards, Areola, Ill.; Franconia, N. H. 

O. nirginica Banks (Galumna). I’roc. Acad. Nat. Sci. Phila., 1906, 
p. 498. 

Under old pieces of wood and under bark, Homer, Ill. ; Falls 
Church, Va. 


Family NOTH RIDAS. 

Genus Liacarcb Michael. 

Liacarxu Michael. Don Tier., Lief. 3,1898, p. 40. 

L. abdominalis Banks. Proc. Acad. Nat. Sci. Phila., 1906, p. 496. 
Claremont, Calif. 

L. oarolinensis Banks. Proc. Acad. Nat. Sci. Phila., 1906, p. 494. 
Black Mountain, N. C. 

L. frontalis Banks. Proc. Acad. Nat. Sci. Phila., 1906, p. 496. 

Falls Church, Va. 

L. globifer P. Kramer ( Leisoma ). Bibl. Zool., Vol. XX., 1897, p> 80. 
Greenland. 

L. lucidusy n. sp. 

Areola, 111. 

L. minutusy n. sp. 

Urbana, Ill. 

L, modestus Banks. Proc. Calif. Acad. Sci., Ser. 8, Vol. III., 1904, 
p. 867. 

Los Angeles, Calif. 

L. niger , n. sp. 

In moss, Homer, 111. 

L. nitidus Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1896, p. 10. 
Quite common on ground under wood, bark, stoneB, etc., Sea 
Cliff, N. Y.; Fort Lee, N. 3. 
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Genus Notaspis Hermann. 

Notayri* Hermann. Mfrn. ApteroL, lft04, p. 87. 

N. arctica Banks (Eremams). Insects, etc., Commandor Isl., 1899, 
p. 849. 

Glinka, Commander Isl. 

N. burrowsi Mich. Proc.Zool. Hoc. Lond., 1890, p. 418, PI. XXXVII., 
Fig. 1-4. 

Lake Winnipog, Canada. 

N. canadensis Banks ( Oppia ). Proc. Acad. Nat. Sci. Phila., 1900, 
p. 497. 

* .Ottawa, Canada. 

N. earkonaria Banks. Proc. Acad. Nat. Sci. l’hila., 1900, p. 490. 

Humboldt, Calif. 

N. doridana Banks (Eremms). Proc. Acad. Nat. Sci. Phila., 1904, 
p. 145. 

Punta Gorda, Fla. 

N. Montana Banks (Oppia). Proc. Acad. Nat. Sci. Phila., 1900, 
p. 497. 

Franconia, N. H. 

N, pilosa Banks ( Scutovertex ). Trans. Amor. Ent. Soc., Vol. XXII., 
1895, p. 11. 

Under bark of trees. Sea Cliff, N. Y.; Fort Lee, N. J. 

N. punctulata Banks ( Cepheus ). Trans. Amer. Ent. Soc., Vol. 
XXII., 1895, p. 10. 

In decaying fungus and in weeds, Sea Cliff, N. Y. 

N. pyrostigma , n. sp. 

Areola, Ill. 

N.spinipos Banks (Oppia). Proc. Acad. Nat. Sci. Phila., 1900, 
p. 490. 

Falls Church, Va. 
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Genus Scutovertkx Michael. 

Scuiw'trlrx Michael. Jour. Roy. Micr. 8oc., Vol. II., 1879, p. 241. 

S. mar'mug Banks ( Nothrus ). Trans. Amer. Ent. Soc., Vol. XXIII., 
1896, p. 77. 

On rocks between tide markB, Sea Cliff, N. Y. 

S. petrophagug Banks. Ent. News, Vol. XVII., 1906, p. 194. 

In cavities in the surface of wet rock, Traghanic [Taughannock?] 
Falls, N. Y. 

Genus Tkgkocrands Nicolet. 

Tegeocranu* Nicolet. Arch. Mub. Paris, T. VII., 1866, p. 4H4. 

T. lamcllatvH Banks ( Cephens ). Proc. Acad. Nat. Sci. Fhila., 1906’ 

p. 497. 

Falls Church, Va. 

Genus Carabodks C. L. Koch. 

(Jarabodcs C. L. Koch. Cruet. Myr. Aracb., Heft 3, 1835. 

C. apioalia Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1896, p. 18. 
Sea Cliff, N. Y. 

0. brevis Banks. Trans. Amer. Ent. Soc., Vol. XXIII., 1896, p. 77. 
Dead fungus, Sea Cliff, N. Y. 

C. doraalis Banks. Trans. Amer. Ent. Soc., Vol. XXIII., 1896, p. 77. 
Sea Cliff, N. Y. 

V. granulatug Banks, .lour. N. Y. Ent. Soc., 1865, p. 129. 

From wet Sphagnum , Roslyri, N. Y. 

0. niger Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1895, p. 12. 
In decaying fungi and under bark, Sea Cliff, N. Y. 

C. oblongua Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1896, p. 18. 

Under bark, Sea Cliff, N. Y. 

Genus Damacob 0. L. Koch. 

DamieuaC. L. Koch. Orast. Myr. Araoh., Heft 3,1836. 

D. anguatipes Banks ( Oribata ). Proc. Ent. Soc. Wash., Yol. VII., 

1906, p. 186. 

In dead leaves, Mt. Vernon, Va. 



386 


D. australis Banks ( Bella ). Trans. Arner. Ent. Soc., Yol XXII., 
1896, p. 12. 

Shreveport, La. 

D. bulbipedat.ua Packard. Cave Memoir, 1887, p. 42. 

End of Dixon’s Cave, Ky. 

I). californicM Banks ( Oribata ). Proc. Calif. Acad. Sci., Ser. 8, 
Yol. III., 1904, p. 867. 

Mt. Shasta, Calif. 

D. doridanus Banks ( Bclba ). Trans. Amer. Ent. Soc., Vol. XXIII., 
1896, p. 76. 

Punta Gorda, Fla. 

I). longiseta Banks (Oribata). Proc. Acad. Nat. Sci. Piiila., 1906, 
p. 498. 

Falls Church, Va. 

D. interns C. L. Koch ( Oppia). Crust. Myr. Arach., Heft 3, Tab. 10. 
Urbana, Ill. 

I), puritanicus Banks (Oribata). Proc. Acad. Nat. Sci. Phila., 
1906, p. 498. 

Middlesex Fells, Mass. 

D. sufflexua Michael. Jour. Roy. Micr. Soc., 8er. 2, Vol. V., 1886, 
p. 894. 

' In moss, Dedham, Mass. 

Genus Hbrmannia Nicolet. 

lle.rmannia Nicolet. Arch. Mus. Paris, T. VII., p. 468, 1865. 

II. quadrieeriata Banks. Insects, etc., Commander Isl., 1899, p. 849. 
Glinka, Copper Isl. 

II. trinebuloaa Riley. Hubbard’s Orange Insects, 1886, p. 216. 
Genus Nbomodbs Berlese. 

Xenliodet Berlese. Bull. Soc. Ent. Ital., Vol. XX., 1888, p. 47. 

N. comentrica Say. Jour. Phila. Acad., Vol. II., 1821, p. 78. 

Under bark of elm-tree, Washington, D. C.; Enterprise, Fla.; 
and from Pennsylvania. 

JV. ttoridenaia Banks. Proc. Acad. Nat. Sci. Phila., 1906, p. 499. 
Lake Worthy Fla. 
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Genus Tumidalvds Ewing. 


Tumidahmx Ewing. Ent. News, Vol. NIX., 1908, No. 6, p. 243. 

T. americana Ewing. Ent. News, Vol. XIX., 1908, No. C, p. 244. 
In mosB, Areola, Ill.; in rubbish, Columbia, Mo. 

Genus Cymbasrbm.hub Berlese. 

VymbaremtrM Herlewe. Acari, Myr., Scorp., Fane. LXXVIIL, 189(5. 

V. marginalia Banks ( Eremceua ). Trans. Amer. Ent. Soc., Vol. 
XXIII., 1896, p. 76. 

On bark, Sea Cliff, N. Y. 

Genus Noturus 0. L. Koch. 

Nothnw C. L. Koch. Crust. Myr. Arach., Heft 2, 1836. 

N. bnnkai Michael. Das Tier., Lief. 8, 1898, p. 70. 

Olympia, Wash. 

N. hipilia Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1895, p. 14. 
From Sphagnum , Sea Cliff, N. Y. 

N. excisus Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1895, p. 15. 
On the bark of spruce-trees, Sea Cliff, N. Y. 

N. rugulosua Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1895, 
p. 15. 

Under bark, Sea Cliff, N. Y. 

N. simplex Banks. Jour, N. Y. Ent. Soc., 1895, p. 180. 

From wet Sphagnum , Koslyn, N. Y. 

N. taurinus Banks. Proc. Acad. Nat. Sci. Phila., 1906, p. 499. . 
Falls Church, Va. 

N. truneatua Banks. Trans. Amer. Ent. Soc., Vol. XXII., 1895, p. 14. 
From Sphagnum and in moss, Sea Cliff, N. Y. 

Genus HypocHTHOunTS C. L. Koch. 

Uypochihamt* C. L. Koch. Crust. Myr. Arach., Hefts, 1885, 

ff. rufuhte O. L. Koch, Crust. Myr. Arach., Heft 8, Tab. 19, 
Areola, Ill. 
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Family HOPLODERMIDAS. 

Genus Hoploderma Michael. 

lloplmlerma Michael. DaB Tier., Lief. 3 r 1898, p. 77. 

11. daaypua Ant. Dugfes ( Oribntes). Ann. Sci. Nat., S6r. 2, Vol. II., 
p. 47. 

In decayed wood, Areola, 111. 

II. granulatum Banks. Can. Ent., Vol. XXXIV., 1902, p. 175. 
Ottawa, Canada. 

11. setosum Banks ( Hoplophora ). Trans. Anier. Ent. Soc., Vol. 
XXII., 1896, p. 16. 

On the ground, Sea Cliff, N. Y. 

II. sphwrulum Banks ( Hoplophora ). Trans. Amer. Ent. Soc., Vol. 
XXII., 1896, p. 16. 

Sea Cliff, N. Y. 


Genus Phthibaoarus Perty. 

Phthiracarm Perty. Alig. Naturg., Ill,, 1841, p. 874. 

P. americanus , n. sp. 

Under logs and old boards, Danville, Areola, and Urbana, Ill. 

P. arctatua Riley ( Hoplophora ). Riley’s 6th Mo. Rep., 1874, p. 53. 
Sea Cliff, N. Y.; Florida; Missouri. 

P. cryptopu8 Banks. Proc. Calif. Acad. Sci., Ser. 8, Vol. HI., 1904, 
p. 867. 

Claremont, Calif. 

P. dagelliformia, n. sp. 

Under logs, Homer, Ill. 

P. davua Ewing. Ent. News, Vol. XIX., p. 460. 

In moss, Urbana, 111. 

P. glabratua Say. Jour. Phila. Acad., Vol. II., 1821, p. 73. 

Sea Cliff, N. Y. 

P. magnua Ewing. Psyche, Vol. XIV., 1907, p. 114. 

Under old logs, Pine, Iud. 

P. rotundua Ewing, Ent. News, Vol. XtX., p. 461. 

Under a log, Batavia, Ill. 
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EXPLANATION OF PLATES. 


Pl.ATE XXX11I. 

Fig, 1. Oribata spimgenuala , n. sp., X 34; la, pseudostigmatic organ; 1 5, bristle 
on the tip of the genual of leg II; lr, anal and genital covers. 

Fig. 2. Oribata artilamellata , n. sp., X 34; 2a, pseudostigmata and pseudostig- 
matic organ. 

Fig. 3. Oribata iUhwimwix , n. sp., X 58; 8a, pseudostigmata and pseudostig- 
nmtic organ. 

Fig. 4. Oribata robusta Banks, X 34; 4a, pseudostigmata and pseudostigtnatic 
organ; 45, anal and genital covers. 


Plate XXXIV. 

Fig. 5. Oribata riryinim Banks, X 58; 5a, pseudostigmata and psendostig- 
matic organ. 

Fig. 6. Oribata parcilamelhtla, n. sp., x 34; 5a, pseudostigmata and pseudostig- 
matic organ; 65, ventral surface. 

Fig. 7. Oribata octopunctuta , n. sp., X 58; 7«, pseudostigmata and pseudostig- 
matic organ. 

Fig. 8. Oribata minusmla Banks, x 34; 8a, pseudostigmata and pseudostig* 
matic organ; 85, anterior ends of lamella and the translamella. 

Fig. 9. Liacanis lucid us f n. sp., X 68; 9a, pseudostigmata and pseudostigmatic 

organ. 

Plate XXXV. 

Fig. 10. Liucarwt mi nut us , n. sp., X 58; 10a, pseudostigmata and paeudostig- 
matic organ. 

Fig. 11. Liacarus niyer , n. sp., X 34; 11a, pseudostigmata and pseudostigtnatic 

organ. 

Fig, 12. Notaspis pyro*tigma y n. sp., X 58; 12a, pseudostigmata and pseudo- 
atigmatic organ; 125, palpus and mandible 

Fig. 13. Phthiracarus Jtayellifornm , n. sp., X 34; 13a, pseudostigmata and 
pseudostigtnatic organ; 135, mandible; 13c, distal end of tarsus of leg I. 

Fig. 14. Phthiracarus ammcanus, n. sp., X 34; 14a, pseudostigmata and pseudo- 
stigmatic organ; 145, distal end of tarsus of leg 1. 

Issued September 25, 1909. 


ERRATUM. 

Page 378, line 1, for XXV. read XXXV 




XXXIIi. 



H.K. B.«el. 


ILLINOIS OBIBATOIBEA. 





H. B. E. del. 


ILLINOIS OBIBATOIOBA. 
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A 

Acanthaceae, 187. 

Acanthoscelis acephalus, 248. 

Acarina, 343, 345, 347. 

Acer ncgumlo, 168, 169, 173, 185. 
Aceracesc, 185. 

Acerates viridiflora, 166, 173, 180, 186. 
Achillea millefolium, 189. 

Acholla multispinosa, 237. 

Acipcnser, 40, 41. 

platorhynchus, 40. 

Acmifcodera tubulus, 224, 243. 

Acontia lactipennis, 207, 249. 

Acridiidie, 199-203, 211, 212, 213. 
Aerosoma rugosa, 230. 

Adalia bipunctata, 204, 242. 

JEthus sp., 239. 

Agallia sangumolenta, 236, 
Agapostemon splemdens, 226, 256. 

texanus, 256. 

Agelaius phceniceus, 334. 

Ageneotcttix arenosus, 259, 260, 
deorum, 260. 
occidentals, 260. 
scudderi, 201, 222, 231, 259-260. 
Agrilus egenus, 243. 

Agrinonia mollis, 177, / 

Aizoacecc, 183. 

Allionia nyctaginea, 171, 174, 183, 191, 
238. 

Alydu* conspereus, 238. 
eurinus, 238. 
pilosulus, 238. 

Amara cupreolata, 240. 

Amaraathaceas/183. 

Amblycorypha uhleri,225,235. 

Ajpbtyteifcj nhbivagus, 

Ambn»i*<J), 249. 

187. ■ ' 
bidentata, 208, 222 , 233. 


| Ambrosia— continued. 
j psilostachya, 159, 160, 161, 162, 163, 
165, 166, 167, 169, 170, 174, 175, 
176, 187, 191, 192. 

Ambro&iace®, 187. 

Amerus, 339, 350. 

Amraoc ry pt a pellucid a, 281,286,294,298. 

Ammodramus leconteii, 334. 

Ammophila, 225. 
arenaria, 192. 
argentata, 204, 255, 266. 
cxtremitata, 255. 
pictipermis, 255. 
procera, 255. 
vulgaris, 255. 

Amorpha canescens, 159, 163, 173, 178, 
180, 184, 191. 

Ampelis cedrorum, 335. 

Amphitornus bicolor, 202, 206, 222, 231. 

Anacardiacezr, 185. 

Anacrabo ocellatus, 256. 

Anaphalis mafgaritacea, 188. 

Ancistroccrus campcstris, 254. 

Andropogon fureatus, 168, 173, 181. 
scoparius, 181. 

Anemone cylindrica, 183, 191. 
virginiana, 177. 

Anisodactylus baltimorensis, 242. 
carbonarius, 242. 
discoideus, 242. 
piceus, 242. 
rusticus, 221, 242. 
verticalis, 242. 

Aftomala binotata, 244. 

Anomoglossus ematginofcus, 241. 

Anoplius atrox, 255, 
biguttatua, 253. . 
cylindricus, 255; 
fuscipeonia, 255. ^ 



392 


Index 


Anoplius— continued. 
marginatus, 255. 
philadelphicus, 255. 
seelestus, 255. 
tropicus, 255. 
spp., 255. 

Ant, Velvet, 254. 

Ant-lions, 222. 

Antennaria sp., 168, 169, 188, 191. 

Anthocomus crichsoni, 244. 
sp., 244. 

Anthomyia pratincola, 252. 

Anthophilus pulchdlus, 207, 255. 

Anthrax, 221, 225, 227. 
fulvohirta, 250. 
halcyon, 206, 250. 
hypomelas, 250. 
lateralis, 250. 
sinuosa, 250. 

Anthus pensilvanicus, 335. 

Ants, 238. 

Anychia canadensis, 174, 183. 

Apatura celtis, 248. 
elyton proserpina, 248. 

Aphodius rubcolus, 225, 244. 

Aphrophora sp., 258. 

Apis, 224, 

mellifera, 257. 

Apocynacea?, 186. 

Apocyntun cannabinum, 186. 

Apomotis, 27, 29, 30. 
cyanellus, 28, 32. 
ischyrus, 28, 29, 32. 
phenax, 29. 
punctat.us, £9. 
symmetricus, 28, 33. 

Apple, 381. 

Apterogasterea, 347. 

Aquilcgia canadensis, 177. 

Arabis laevigata, 183. 

Arachnida, 230. 

Arad us acutus, 237. 

Archibuteo lagopus sancti-johannis, 334. 

Ardca herodias, 334. 

A rist id a tuberculosa, 159, 160, 165, 170, 
175,182,191. 

Arphia sulphurea, 232. 

xanthoptera, 214, 232, 258. 


Artemisia caudata, 174, 189, 192. 

Asclepiadaceoe, 186. 

Asclepias, 245. 
amplexicaulis, 186. 
comuti, 237, 245, 248. 

| exaltata, 177. 
j sullivantii, 186, 190. 
syriaca, 171, 186. 
tuberosa, 175, 186. 
verticillata, 176, 186. 

Ascogaster angheri, 252. 

Asilida\ 221. 

Asilus agrion, 251. 
angustifrons, 207. 
cacopilogus, 251 (see Errata), 
rufipennis, 251 (see Errata). 

! Aster ericoides, 188. 
villosus, 255. 

Astragalinus tristis, 334. 

Atheropogon curtipendulus, 182, 192. 

Attagenus piceus, 243. 

Attelabus bipustulatus, 224, 248. 

Augochlora fervida, 256. 
humeral is, 256. 

B 

Bacunculus blatchleyi, 204, 222, 230, 
259. 

Bacolophus bicolor, 335. 

Baptisia bracteata, 184, 191. 

Bartramia longicauda, 334. 

Basswood, 192. 

Batrachia, 257. 

Batyle suturalis, 245. 

Bees, 223. 

Beetle-mites, 337-389. 

Belba australis, 386. 
floridana, 386. 
minuta, 372. 
suffiexa, 372. 

Bembecidffi 212, 221, 223. 

Bembex, 227. 

Bpinol®, 221, 256. 

Bembidium, 227, 
bfivigatum, 240. 

Bembidula capnoptera, 205, 256, 267. 
4-fasciata, 256. 
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Benzoin benzoin, 183. 

Birch, 250. 

Birds, 12. 

Black Oak, 173, 

Blackberry, 3. 

Blackbird, Crow-, 309, 310, 315, 316, j 
317, 318, 319, 324, 326, 330, 331, 332, j 
333. 

Black-jack Oak, 157, 162, 168, 171, 181, ! 
188, 189, 191, 193, 197, 198, 215, 226, j 
229, 230, 232, 233, 234, 237, 238, 239, 
244. j 

Bias tin us interrupt us, 227, 247. 

Blatta orientalis, 226, 230. j 

Bledius fumatus, 242. I 

Blepharida rhois, 224, 246. 

Blcphilia ciliata, 186. 

Blissus leucopterus, 237. 

Bluebird, 309, 310. 

Blue-grass, 152, 169. j 

Blue Jay, 309, 310. j 

Bolbocerus lazarus, 244. j 

Boleichthys fusiformis, 281, 287, 291- 
292, 298. 

Boleosoma camurum, 281, 287,290, 291, 
298. 

nigrum, 286, 292, 298. 

Bombus, 224. 

auricomus, 257 (see Errata), 
separatua, 257. 
vagans, 257. 
virginicus, 257. 

Boraginacese, 186. 

Botaurus lentiginosus, 334. 

Bouteloua, 192. 

hirsuta, 158, 161, 163, 175, 182, 190. 
Box-elder, 171, 237. 

Bug, 226. 

Box-turtle, 225, 257. 

Brachynemurus abdominalxs, 239. 

irregularis, 206, 239. 

Brochymena 4-pustulata, 239. 

Bruchus cruentatus, 224, 247. 
hibisci, 247. 

Bunch-grasses, 157, 158, 163, 168, 169, 
171, 173, 179, 181, 193, 231,233. 
Bur-oak, 177, 


Buteo borealis, 334. 

Butorides vircseens, 334. 

Butternut, 171. 

c 

Cactacea*. 185. 

Cactus, 178. 

Gaums delius, 238. 

Caesalpinacea?, 184. 

Cakilc americana, 192. 

Calamovilfa longifolia, 158, 173, 182, 
190, 192. 

Call id a purpurea, 241. 

Callirhoe, 192. 

triatiguluta, 159, 161, 169, 174, 176, 
177. 180, 185, 190, 224, 236, 258, 
259. 

Calopteron rcticulatum, 226 244, 265. 

tenninale, 226, 243, 265. 

('alosoina externum, 240. 
scrutator, 240. 

Campanula americana, 171, 187. 
‘Campanulacea*, 187. 

Camponotus herculaneus, 253. 
Campylacantha, 212, 222. 
acutipennis, 202, 233. 
olivacea, 202, 206, 208, 233. 
Campylenehia curvata, 236. 

Canthon hevis, 225, 244. 

nigricomis, 221, 244. 

CapparidaceaR, 184. 

Carabidtf, 221, 227. 

Carabodes, 350, 385. 
apicalis, 385. 
brevis, 385. 
dorsalis, 385. 
granulatus, 385. 
niger, 385. 
oblongus, 385. 

Carabus sylvosus, 204, 226, 240. 
Cardinalis cardinalis, 335. 

Cardiochiles apicalis, 252. 

Cardiophorus convexus, 243, 

Carex gravida, 158, 160, 161, 162, 176 
182, 190. 

Carolina Grasshopper, 211. 

Poplar, 198, 246. 
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Carpodacus purpureus, 334, 
Caryophyllaceae, 183. 

Cassia chama*crista, 160, 161, 162, 163, 
105, 166, 167, 169, 170, 174, 176, 
184, 224, 247, 249, 252, 255 
nictitans, 174, 184. 

Cathartes aura, 334 
Catocola, 213 

Oatorhintha mcndica, 206, 224, 238 
Ceanothus amencanus, 179, 185 
Cecidomyia rhodophila, 18 
rosarum, 17, 18 
Cecidomyiidse, 18 
Cedar, 380 
Dwarf, 238 
Celastraceae, 185, 

Celastrus scandens, 185. 

Celtis occidentaUs, 177, 182. 

Cenchrus, 209, 233. 
tribuloides, 159, 163, 165, 166, 167, 
171, 181. 

Centrums picumnus, 248. 

Centurus earolinus, 334. 

Cepheus, 350. 
lamellatus, 371, 385. 
nitidus, 366. 
punctulatus, 384. 

Cerambycida;, 1. 

Cerccns fumipennis, 255. 

Venator, 255. 

Cercis canadensis, 177 
Cereopidee, 224, 236, 258. 

Cercyon, 227. 

analis, 242 
Ceresa bubalus, 236. 

Ceropales fulvipes, 255, 

Ceropahdoe, 221, 255 
Cerotoma trifurcata, 246 
Certhia familiaris americaaa, 335. 

CeryJe alcycm, 334, 

Ceuthophilus latens, 202. 
uhleri, 202. 
sp , 221, 235. 

Chaetochlora viridis, 181, 191. 

Chaetura pelagica, 334 
Chalcodermus aeneus, 248, 
collaris, 205, 224, 248. 


Chalepus dorsalis, 247. 

smithi, 205, 207, 246. 

Chariesterus antennator, 224, 238. 
Chauliognathus pennsylvanicus, 244 
Chaunoproctus, 350. 

Chelonus angheri, 207, 252 
texanus, 213, 252 
Chenopodiaces, 183. 

Chenopodium album, 1^3. 

Chinch-bug, 226. 

Chlo&nius erythropus, 241. 
irapunctifrons, 241. 
pennsylvanicus, 241 
prasinus, 241. 
sericeus, 227, 241. 

Chloealtis conspersa, 226, 231. 
Chloralictus pilosus, 256. 

Chloridca virescens, 249. 

Chlorochara conica, 236. 

Chordeiles virginianus, 334. 
Chrysobotbrie femorata, 243. 
Chrysomcla auripennis, 206, 246. 
Chrysopa oculata, 239. 

plorabunda, 239. 

Chrysophanus bypophlfeas, 248. 
Chrysopsis, 192, 243. 
camporum, 160, 161, 162, 163, 169, 
170, 175, 176, 178, 180, 188, 191. 
villpsa. 259. 

Cicada dorsata, 206, 236. 
marginata, 204, 223, 236. 
tibicen, 236. 

Cichoriace®, 187. 

Cidndela cuprascens, 227, 240. 
12-guttata, 240. 

formoaa generosa, 220, 225, 239, 241, 

hirticollis, 227, 240. 

lepida, 211, 220, 540. 

ptmctulata, 226, 240. 

purpurea Kmbalis, 239. 

repanda, 240, 

scutellam keontci, 220, 225,239. 
vulgaris, 240, 

Cicinddjd®, 212. 

Circotettix verruculstus, 253, 251. , 
Circushudsonhu, 334. , \- 

Cirtace*, 13$. ' V . 
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Cistogaater immaculata, 252. 
Cistothorus stcllaris, 335. 

Cistudo Carolina, 225, 257. 

Cladonia, 168, 169. 

Clematis simsii, 171, 183, 189. 

Clerus thoracicus, 205, 244. 
Click-beetles, 226. 

Clover, 244. 

Sweet, 226, 239, 251, 254, 256. 
Cnemidophorus sexlineatus, 225, 257. 
Coccinella 9-notata, 242. 

Coccyzus americanus, 334. 

Cocklebur, 248. 

Ccelioxys octodentata, 256. 

Coenosia lata, 252. 

Colaptes auratus, 334. 

Coleoptera, 239, 248. 

Colias phUodice, 248. 

Colinus Virginian us, 334. 

Colletes americana, 256. 

latitarsis, 256. 

Colletidie, 223. 

CaUops tricolor, 224, 244. 

Commeliria virginica, 160, 161, 162, 
163, 167, 170, 180, 182, 224, 245. 
Commelinaceae, 182. 

Composite 187, 189, 250^ 257. 
Conocephalus robust us, 202, 222, 223, 
235. 

Conops sylvosus, 251. 

xanthopareuB, 25J. ' 

Contopua virens, 334. 

Convallariattue, 182. ; 

Convolvulacea, 186. 

Copris Carolina, 244. j 

CpptocycU davata, 247, 

Coreopaia palmata, 189,191. 
Corimelaftna MUata, 206, 212* 224, 
239. 

Cortopemtaft hyseppifoliuni, 192, 

Corn, 153,155, 23#'. 

; 'Cornua,-3; ^ 

Corvus bmchyrbyncho#, 334. . - 

Coamop^la carhifex, 226,238. 

2 W ♦ 289, 290, 


Cottonwood, 171. 

Cotumiculus savannarum passerinus, 
334. 

Cowbird, 309, 310, 315, 316, 317, 319, 
321, 324, 327, 330, 33l', 332. 
Cow-peas, 248. 

Cracca, 231. 

virginiana, 174, 175, 176, 178, 180 
(see Errata), 184, 192, 224, 247. 
Crambus haytiellus, 207, 220, 249. 
Cratacanthus dubius, 221, 241. 
Cristatella, 192. 

jamesii, 165, 166, 167, 173, 178, 179, 
184, 191, 193, 194. 

Croton glandulosus, 160, 161, 162, 163, 
166, 167, 170, 178, 179, 185. 
Crotonopsis linearis, 160, 161, 162 (see 
Errata), 174, 175, 176, 178, 185. 
Crow, 309, 310, 315, 316, 317, 318, 319, 
324, 326, 329, 330, 331, 332. 
-Blackbird, 309, 310, 315, 316, 317, 
318, 319, 324, 326, 330, 331, 332, 
333. 

Cruciferae, 183. 

Cryptocephalus mutabilis, 245. 

4-maculatus, 245. 

Cryptocheilus nebulosus, 255. 
sp., 255. 

Cryptolean conspersum, 239. 

signatum, 239. 

Cryptorhopalum sp., 243. 

Cucurbitaceee, 187. 

Cutworms, 250. 

Cyanodtta cristata, 334. 

Cyanospiza cyanea, 335, 

Cycloloma atriplicifolium, 165, 166, 167 
169,179,183,190,436. 

Cydnus obliquus, 206, 239, 

«p, f 239. 

£ymb*rem0eus, 350, 387, 

4 marginalia, 387; 

tyfamcsp, 1$1 

Cyperua bush#, l$9* 170,182,190. 

filieulttda* 159, 160,14^ |82j m . 

, achwemitaii, 158,160,161,162,163, 
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D 

Daddy-long-legs, 227. 

Damaging, 346. 

Damaeus, 344. 350, 371, 380, 385. 
angustipes, 385. 
australis, 386. 
bulbipedatus, 386. 
califomieus, 386. 
floridanus, 386. 
longiseta, 386. 

nitens, 339, 371, 372-373, 386. 
puritanicus, 386. 
sufflexus, 371, 372, 386. 

Dandelion, 226, 251, 254. 

Darters, 275-303. 

Dasyllis thoracica, 251 (see Errata). 
Deltocephalus melsheimeri, 236. 
Dendroica coronata, 335. 
maculosa, 335. 
palmarum, 335. 
virens, 335. 

Diabrotica 12-punctata, 246. 

longicomis, 246. 

Diapheromera femorata, 259. 
velii, 259. 

Dichelomyia rosarum, 18, 24. 
Dichromorpha viridis, 225, 231. 

Dielis plumipes, 223, 226, 254. 

Diodia teres, 187. 

Diommatus congrex, 2136. 

Diplesion blennioides,280,281, 286, 289, 
290, 298. 

Diplochila impressicollis, 240. 

Diplosis rosivora, 15. 

Diptera, 250-252. 

Discolia bicincta, 254. 

Disonycha pennsylvanica, 246. 
5-vittata, 227, 246. 
triangularis, 246. 

Dissosteira, 222. 

Carolina, 211, 232. 

Dock, 245. 

Dogwood, 3. 

Dolerus arvensis, 252, 

Dolichonyx oryzivorus, 334. 

Dragonflies, 225. 


Dryobates pubescens medianus, 334. 
villosus, 334. 

E 

Elaphrus ruscarius, 240. 

Elder, 250. 

Elm, 1, 3, 239, 248, 386. 

American, 5, 11. 

Emblethis griseus, 211, 237. 

Empidonax traillii, 334. 

Encoptolophus sordidus, 232. 

English Sparrow, 308, 309, 315, 316^ 
317, 321, 324, 325, 329, 330, 331, 332, 

’ 333. 

Enicospilus purgatus, 252. 

Epeolus bifasciatus, 257. 
con color, 256 
fumipennis, 257. # 

lunatus, 225, 257. 
pusillus, 205, 257. 

Epicauta pennsylvanica, 247. 

Epitragus acutus, 207, 223, 247. 

Equisetace©, 181. 

Equisetum arvense, 181. 
robustum, 173, 181, 190. 

Eragrostis pectinacea, 158, 182 
trichodes, 158, 160, 161, 173, 176, 
182, 190, 192. 

Erax, 225. 

©stuans, 251. 

Eremaeus arcticus, 384. 
floridanus, 384. 
marginalis, 387. 

Eritettix virgatus, 200, 202, 203, 206, 
231, 259. 

Erysimum ark&nsanum, 174, 183, 192. 

Estigmene acrsea, 249. 

Etheostoma cceruleum, 281, 290, 292- 
293, 298. 

flabellare, 281, 298. 
jessise. 281, 287, 290-291, 292, 298. 
sonale, 280, 281, 289, 290-291, 292- 
293, 294—295i 298. 

Etbepstpminse, 27f-?Ol 

Bubaphe, 220. 
aurantiaca br^qond#, 2$?. 

Eudamus titynxs, 249. 
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Eupatorium ageratoides, 177. 
purpureutn, 187. 
serotinum, 187. 

Euphorbia corollata, 175, 176, 185, 224, 
238. 

geyeri, 162, 163, 166, 167, 170, 175, 
179, 180, 185, 190, 192. 
heterophylla, 171, 185, 189. 
polygonifolia, 192. 

Euphorbiace®, 185. 

Euphoria sepulcralis, 245. 

Eupomotis, 27, 29, 30, 33, 35. 
euryorus, 28, 29, 32. 
gibbosus, 27, 28, 29, 31, 32, 33, 35. 
heros, 28, 35. 
liolbroolri, 28. 
pallidus, 29. 

Euschistus fifisilis, 238, 264. 

variolarius, 238, 264. 

Eustilbus apicalis, 242. 

Euthamia caroliniana, 188. 

Bp., 225, 233. 

Exochilum fuscipenne, 252. 

Exoprosopa fascist a, 250. 
fasdpennis, 250. 


F 

Fagace®, 182. 

Falcata comosa, 184. 

Falco columbariu8, 334. 
sparverius, 334. 

Field-sparrow, 309, 310, 315, 316, 317, 
320, 324, 328, 329, 330, 331, 332.; 
Fish, 227, 243. 

Flicker, 309, 310. 

Formica fusca, 253. 

pallidefttlva schaufutsi, 253. 

Fragaria vixginiana grayana, 184, 
Froelichia, 192. 

cgmpeetris, 160, 162, 163/ 166, 174, 
178,179, 183,190. 

Fungi, 384, 385, 

6 

GdleoBcottes catoJineuds, 335. 
Galeracelia aotulal*, 246. 


Galium circeezans, 187. 
pilosum, 174, 187. 

Galumna armipes, .380. 
imperfecta, 381. 
minuscula, 359, 381. 
nitidula, 382. 
persimilis, 382. 
slosson®, 382. 
texana, 382. 
tuxgida, 358, 382. 
unimaculata, 357, 383. 
virginica, 362, 383. 

Gaura biennis, 185. 

Geopinus incrassatus, 211, 221, 241. 

Geothlypis trichas brachidactyla, 335. 

Geum canadense, 177. 

Gleditsia triacanthos, 173, 184. 

Gnaphalium obtusifolium, 188. 

Goldfinch, 309, 310, 315, 316, 317, 320, 
324, 328, 329, 330, 331, 332. 

Gramme®, 181. 

Graphops nebulosus, 245. 

Grasshopper, Carolina, 211. 

Grasshoppers, 213, 221, 222, 225, .226, 
251. 

Grossulariace®, 184. 

Gryllus abbreviatus, 235. 
arenosus, 202. 

pennsylvanicus, 226, 227, 235. 
personatus, 202, 206, 212, 221, 235, 

Gymnobates, 337, 349, 379. 
glaber, 379. 

H 

Hackberry, 171. 

Hadropterus aspro, 278, 279, 281, 282, 
294, 298. 

phoxocephalus, 278, 279, 280, 281, 
285, 291-292, 293, 294, 298. 

Halictua tumulorum, 256. 

Jlallica fuscoasnea, 205, 224, 246. 

Harpalini sp., 204, 242, 264. 

Harpalua caliginosus, 221, 241. 
erraticuB, 211, 221, 241, 242, 
faunus, 241. 
herbivagua, 241, 265, 
teataceua, 204, 211, 241, 264. 
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Hedeoma pulegioides, 186, 

Hedges, 181. 

Hedychrum obsoletum, 254. 
Helianthemum majus, 174,175,176 (see 
Errata), 185. 

Hclianthus illinoensis, 174, 188, 191. 
occidentals, 168, 169, 174, 175, 176, 
179, 188. 

scabemmus, 168, 169, 188, 191, 
strumosus, 189. 

Heliochcilus paradoxus, 206, 223, 249. 
Heliopsis scabra, 188. 

Helminthophila celata, 335. 
peregrina, 335. 
rubricapilla, 335. 

Hemiptera, 225, 236-239. 

Hermannia, 350, 373, 386. 
bistriata, 373. 
quadriseriata, 386. 
trinebulosa, 386. 

Hesperotettix, 212. 
pratensis, 202, 205, 208, 225, 233. 
speciosus, 202, 205, 208, 233, 
Heterodon simus, 225, 257. 

Heteroptera, 208. 

Hexagenia, 225. 

Hickory, 173. 

Hicoria microcarpa, 173, 182. 

Hiefacium longipilum, 168, 169, 173, 
187, 191, 

Hippiscua, 221. 

haldemanii, 202, 205, 214, 222, 232. 
phcenicopterua, 202, 204, 213, 222, 
226,232. . 

rug os us, 214, 222, 232. 

* suturalis, 232. 

tuberculatus, 202, 213, 214, 232. 
Hippodamia convergena, 242* 
glacialis, 242. 

Hirundo erythrogastcr, 33$.' 

Hister, 227. 
abbreviatU8, 243. 
interruptus, 243. 

Hognose Snake, 225. 

Homaemus seneifrous, 225, 239, 244. ' 


Hom®mus— continued, 
bijugis, 264. 
grammicus, 264. 
proteus, 264. 

Honey-bees, 224, 251. 

Hoploderma, 339,340,351,375,377,388. 
dasypus, 375, 376-377, 388. 

. granulatum, 388. 
setosum, 388. 

sphcerula, 375, 376, 388 (see Errata). 

Hoplodermid®, 342, 344, 345, 347, 348, 
349, 375,388. 

Hoplophora arctata, 388. 
contractilis, 376. 
dasypus, 376. 
lentula, 376. 
setosa, 388. 
sphaerula, 388. 

Horned Lark, 309, 310, 315, 316, 317, 
319. 321, 324, 327, 329, 330, 331, 332. 

House-fly, 226, 252. 

Huckleberry, 222. 

Hydnocera pallipennis, 244. 
subaanea, 244. 

Hyla, 225. 
squirella, 257. 

Hylocichla ustulata swfcinsom, 335. 

Hymenarcys nervosa, 238. 

Hymenoptera, 221, 223, 252-257. 

Hymenorus obscurus, 247. 

Hyperaspidius trimaculatus, 243, 265. 

Hypericaceae, 185. 

Hypericum aphserocarpum, 174, 185. 

Hypochthcmius, 351, 374, 387. 
rufulus, 374,375,387. 

Hypoxya erecta, 243. 

■ ■ c' i .. 

Icbneumoh •ubcytuteus, 253. ' 

Icmsctis linariifoliu#, 161,178,188, 191. 

Iphiaulax earygMttr,2S2. 

Ipomcm paadunte, 174, 179, 188. 

Iridoprocae fetoolof, 335. ' 

Ischnoptera iaaquatu, 204, 221, 230. ; ■ 

Iachynu 4-pttnct*tu*,243. 
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J 

Jalysus spinosus, 237. 

Juglandace®, 182. 

Jugtans nigra, 182. 

Junco hyemalis, 335. 

Jtmiperus sabina, 238. 

K 

Killdeer, 309, 310. 

Koellia llexuoaa, 186. 
pilosa, 186. 

Kuhnia eupatorioidea, 187. 
glutinosa, 188, 191. 

L 

Labiat®, 186. 

Lachnostema prunina, 244. 

Lacinaria acariosa, 168, 188. 

Laoon rectangulans, 206, 221 (see Er¬ 
rata), 243, 247. 

Lactuca canadensis, 160, 187. 
Lampronotus mellipes, 253. 

Languria bicolor, 243. 

Laniua ludovicianuB, 33 5, 

Laphystia notata, 266. 

6-faaciata, 212, 22C 221, 251, 266. 
Lappula virginiana, 186, 

Lark, Homed, 309, 310, 315, 316, 317, 
319, 321, 324, 327, 329, 330, 331, 

332. 

Meadow, 309, 310, 315, 316, 317, 318, 
321, 324, 326, 329, 330, 331, 332, 

333. i 

' Prairie, 320. ' " * 

Larrid©, 223. ■ ■.... •■ 1-. 

LasioglossCim coriaceum,|256. 

Lasius latipea, 253. 

mgeramericantta, 253. 

Laurace®, 183. 

Lecanium ap., 236. 
t^ei ylQa^, m, 185. 

Letaoan* giobifer, 383. 

. tfv*ta, •375;;;--;v 
Lema coEouta, 204,224* 34S * 


Lepidoptera, 211, 213, 220, 248-250. 

Lepomis, 27, 29, 30, 35. 
auritus, 28. 
cyanellus, 31, 32. 
euryorus, 31, 32. 
garmatii, 33, 34. 
haplognathus, 28. 
humilis, 28, 30. 32, 34. 
ischyrus, 31, 32. 
machrochirus, 29. 
megalotis, 28, 30, 32, 34. 
miniatus, 28, 31, 33. 
occidentals, 28. 
pallidus, 27, 28, 29, 30, 32, 34. 
symmetricus, 31, 33. 

Leptilon canadenae, 160, 161, 162, 163, 
170,175, 188. 

Leptinotarsa 10-lirieata, 246. 

Lepyronia gibbosa, 236, 258. 
aordida, 225. 

Lespedeza capitata, 160, 161, 162, 163, 
170, 175, 177, 184. 
virginica, 184. 

Lesquerella spathulata, 173, 178, 183, 
191, 193. 

Liacarus, 344, 350, 365, 383, 
abdominalis, 383. 
carolinensis, 383, 
frontalis, 383. 
globifer, 383. 
lucidus, 365, 383. 
ininUtus, 365, 383. 
jnodestus, 383. 
niger, 365, 366, 383. 
mtftdus, 365, 366—367* 383. 

Ligyrocom conatrictua, 237, 263. 
aylvestris, 237. 

Ligyrus gibboaua, 245. 
relictus, 245. 

Ij^motikia quercinua, 226, 243. 

Liobiihtim, 227. V 

vittatum, 230. 

Uthospermum gmelinj, 186,190, 192. 
lmearifolimn, 161,162, 166, 180, 184* 
■ 190. y 

Linrdj Btripid, 225. ■*" 
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Lobelia inflata, 187. 
leptostachys, 187. 
spicata, 187. 

Locustidee, 225, 233. 

Lohmannia, 350, 

Lombardy Poplar, 181. 

Loxandrus brevicollis, 240. 

Lucanus dama, 265. 
placid us, 204, 226, 244, ?65. 

Lucidota atra, 244. 

Lumbriculidae, 46. $0. 

Lumbriculus, 45, 50. 
inconstans, 45, 46, 47, 48, 50. 
variegatus, 45, 46, 47, 48, 49, 50. 

Lupinus sp., 259, 

Lygaeus bicrucis, 223, 237. 
kalmii, 237. 
turcicus, 237. 

Lygus pratensis, 236. 

Lythrace®, 185. 

M 

Macrobasis unicolor, 224, 247. 

Magdalis arroicollis, 248. 

Malacocoris irroratus, 236. 

Malvaceae, 185. 

Mantidae, 9. 

Meadowdark, 309, 310, 315, 316, 317, 
318, 321, 324, 326, 329, 330, 331, 332, 
333 

Mecas pergrata, 207, 245, 

Mecostethus iineatua, 231. 
platypterus, 200, 205, 231, 232, 258. 

Megachile brevis, 256, 
latimanus, 225, 256, 257. 
mendica, 256. 

Megalotomus 5-spinosus, 238. 

Meibomia canadensis, 168, 184. 
nudiflora, 174, 184. 
paniculata, 174, 184. 
sessilifolfc, 174, 184. 

Melanerpes erythrocephalus, 334. 

Melanolestes picipes, 237. 

Melanoplus angustipennis, 202,206,215, 
216, 217, 219, 221, 222, 230, 234, 
261,262. 

atlanis, 200, 214, 216, 217. 219, 234. 


Melanoplus— continued. 
bivittatus, 218, 219. 

femoratus, 234. 
cenchri, 209, 234. 
coccineipes, 217, 219. 
caeruleipes, 217. 
differentials, 234. 
extremus, 200. 

fasciatus, 202, 204, 215, 226, 234. 
femoratus, 218. 219, 
femur-rubrum, 209, 210, 214, 216, 
219, 222, 226, 234. 

flavidus, 202, 205, 209, 215, 217, 219, 
221,233,234,261. 
fluviatilis, 261 (see Errata), 
impudicus, 200, 201, 203, 204, 215, 
226, 234. 
islandicus, 200. 
luridus, 201, 215, 226, 234. 
macneilli, 204, 234, 261. (See also 
Errata.), 

minor, 201,204,214,215, 216,219, 234. 
packardii, 217, 219. 
scudderi, 215, 226, 234. 
spretus, 218, 219. 

caeruleipes, 218. 
walshi, 200, 

Melanotus communis, 243. 
infaustus, 243. 

Melasoma lapponica, 227, 246. 
scripta, 246. 

Melisaodes agilis aurigenia, 257. 
atripes, 257. 
obliqua, 257. 

Melospita dnerea melodia, 335. 
georgiana, 335. 
lincolni, 335. 

Menispermaceae, 183. 

Menispermum canadense, 168,171, 483. 
Mermiria bivittata, 202, 204, 225, 231; 

, . 258,' - ■ ■ -■ 

neomexicana, 202, 205, 225, 2$L : 
Meitptera cviatdla; 204, 249. 

Merula mtgratoria, 333. ■ • 

Mesadenia atripUcifctia, 168, 189, 22i 
237, 243, 247, 254. ■ 
reniformis, 237. 
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Mesogramma marginata. 251. 

politus, 251. 

Mesoplophora, 351. 

Mestobregma thomasi, 233. 

Metachroma angustulum, 207, 227, 246. 

parallelum, 207, 224, 227, 246. 
Methoca bicolor, 254. 

Microbembex monodonta, 212, 220, 251, 
256. 

Microdus sanctus, 252. 

Microlepidopter, 222. 

Mimesa argentifrons, 256. 

Mimtis polyglottos, 335. 

Minnow, 273, 

Mollugo verticillata, 166, 179, 180, 183. 
Mollusca, Illinois, 53-133. (Index. 134— 
136.) 

Molothrus ater, 334. 

Monachus ater, 245. 
saponatus, 245. 

Monarda punctata, 155, 159, 160, 161, 
162, 163, 166, 170, 171, 174, 175, 176, 
186, 191, 192, 224, 239, 244, 257. 
Monedula Carolina, 256. 

Monocrepidius vespertinus, 243, 
Monomorium minuturn, 253. 
Monophadnoides rubi, 252. 

Moracew, 183. 

Mordella marginata, 247. 
octopunctata, 247. 
scutellaris, 247. 

Mordellistena biplagiata, 247. 

Mormidea lugens, 238. 

Morus rubra, 177, 183. , 

Moss, 379, 381, 382, 383, 386, 387, 388. 
Mourning-dove, 309, 310, 315, 316, 317, 
320, 322, 324, 327, 329, 330, 331, 332. 
Mullein, 227, 230. 

Murcia acuminata, 369. 

Muse* domestica, 252.. 

Mutillidc, 212, 221, 230, 254. 
Myrnideon imm^culattis oceidentalis, 
•' 206,239. ■ 

MyrtieWarMer, 300.310,315,317, 

: My*<ae,'*24. , ■; 


H 

Nabalus asper, 174, 187, 192. 

Nabis elongatus, 204, 236, 262. (See 
also Errata.) 
ferus, 236. 
propinquus, 263. 
vicarius, 263. 

Netnobius carolinus, 235. 
fasciatus vittatus. 235, 262. 

Neocerata rhodophaga, 15-25. 

Neoclytus erythrocephalus. 245. 

Neoharmonia venusta, 242. 

Neoliodes, 344, 345, 350, 386 
concentriea, 386. 
floridensis, 386. 

Neottioglossa sulcifrons, 222, 238. 

Neuroptera, 239. 

Nomotettix compressus, 201. 

Notaspidinae, 346. 

Notaspis, 347, 350, 367, 380, 384. 
arctica, 384. 
bipilis, 367, 369. 
burrowsi, 384. 
canadensis, 384. 
carbon aria, 384. 
floridana 384. 
montana, 384. 
pilosa, 384. 
punctulata, 384. 

pyrostigmata, 367, 384 (see Errata). 
Spinipes, 367, 368, 384. 

Nothopus zabroides, 206, 221, 241. 

Nothosmia albiventris, 256. 

Nctfhrid®, 348, 349, 364, 383. 

Npthrin®, 346, 

Nothrus, 345, 348, 350, 387. 
anaunieasis, 341, 
banksi, 387. 
bipilis, 387. 
bistriatus, 373. 
exciSus, 387. 
mamma, 38$, 
palliatus, 373. 

Tugulosui, 387- 

1 38f. . „ 

■ \'im 
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N othrus— continued. 
truncatus, 387. 
varians, 247. 

Notoglossa americana, 256. 
Nototracbys canadensis, 252. 
Notoxus bifasciatus, 247. 
Nuthatches, 12. 
Nyctaginace^e, 183. 

Nysius angustatus, 237. 


Oak, 192, 226, 243. 

Black, 173. 

Black-jack. (See Black-jack Oak.) 
White, 177. 

Oberea, 1,11. ' 

bimaculata, 1, 2, 3, 5, 8. 
tcxana, 1, 5. 

tripunctata, 1, 2, 3, 4, 5, 8, 12, 245. 
ulmicola, 1-14. 

Ocyptera Carolina*, 252. 

Odontota dorsalis, 247. 

homi, 205, 246. 

Odynerus dorsalis, 255. 
geminatus, 207, 255. ♦ 

pedestris, 254. 

CEcanthus niveus, 235. 
pini, 235. 

4-punctatus, 222, 235. 

(Edionychis thyamoides, 246. 
vians, 246. 

CEdipodinae, 213, 221, 232. 

CEnothera laciniata, 185. 
rhombipetala, 160,162, 163,175,179, 
185, 190, 192. ‘ 

Olethreutes dimidiana, 206, 222, 250. 
(See also Errata.) • 
separatana, 249 (sec Errata). 
01igocha?.ta, 45-50. 

Onagra, 222. 

biennis, 185,224,249,246 (eee Errata), 
248 (see Errata)» 249. 

Onagraceoe, 185. > 

Onosmodium carollnianuin^ 176, 18&. ", 
Onthophagus hecate, 225, 244. ? " 

pennsylvpirieus, 125, 2^4; 


Oottok cuprous, 241. 

Opatrinus aciculatus, 247; 

notus, 205, 208, 221, 247. 

Ophiderma salamandra, 236. 

Oppia bipilis, 369. 
canadensis, 384. 
comuta, 369. 
montana, 384. 
nitens, 372, 386. 
spinipes, 368, 384. 

Opuntia, 243, 244. 

humifusa, 159,160,161,162,163,169, 
174, 175. 176, 178, 180, 185, 190, 
192, 223, 238, 244, 251. 
Orchelimum sp., 235. 

I Oribata, 341, 347, 349, 353, 380. 
affinis, 380. 
alata, 380. 
americana, 380. 
angustipes, 385. 

I arborea, 354, 361, 380. 
armipes, 880. 

artilamellata, 354, 360-361, 380. 
banksi, 339, 340, 355, 364, 381, 
califomica, 386. 
centroi-amfiricana, 381. 
clavilanceolata, 381. 
clavipectinata, 381. 
curva, 381. 
depressa, 381. 
emiwginmta, 354, 355, 381, 
fuscipes, 354, 360, 381. 

Hirsuta, 381. 

illinoisensis, 355, 363-364, 381. 
imperfecta, 381. 
longiseta, 386. 
magna, 381, 

mimuctda, 334, 3J9.-360, 3«t. 
manta, 381. "2,. 
moftiooma, 341. 

' multlplloaa, ^183. . 

nitans, 353. ; 

octopuaetata, 3J4,354-<3S ft 'M®* 
ovalii, 3*3, \ 
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Oribata— continued . 
parvilamellata, 353, 362 (see Errata), 
382. 

persimilis, 382. 
pratensis, 382. 
punctata, 353. 
puritonicus, 386. 
robusta, 354, 355-356, 382. 
rugifrons, 382. 
setosa, 340. 
slossonae, 382. 
spinogenula, 354, 357. 382. 
t ex ana, 382. 

turgida, 354, 358-359, 382. 
unimaculata, 354, 357-358, 383. 
virginiea, 355, 362, 383. 

Oribatella, 349, 352, 379. 
aquatica, 379. 
armata, 353. 
bidentata (?), 360. 
borealis, 379. 
minuta, 380. ^ 

obesa, 380. 
pvalis, 3S2, 353, 380. 
perfect*, 380. 
quadridentata, 352, 380. 
setosa, 380. 
signata, 380. 

Oribates dasypus, 376 (see Errata), 388. 
aicoletii, 353. 
ovalis, 353, 380. 

Oribatid®, 345. 347, 348, 349, 351-364, 
379-383. ’ ' 

Oribatodes, 349, 379. ' 

mirabate, 379. j‘ 

Oribatd44ea, 337-389 (list, 379). 

Oribatula pallida, 382. 

OiphiiliBa pej&tea, 202, 225,231. 
sipecreea, 202, 222, 231. v 

Qt 507, 213, 223, 

*;/:v ,7,v; 

Otocoris aipestris pfatkx>la, 334, 

I8f4;;; 7; 

Oxalkviolacea, 184, . - v .: . 

emivLU, ISC 'A'X 7 -'Z^l 

>iiVxfu '."..-..V'-v I. . ■ / ."V v.>'•' ' . •’ 


p 

Pachybrachys pubeseens, 245. 

Pamphila metacomet, 248. 

zabulon, 248. 

Pangams bilineatus, 239. 

Panicum cognatum, 158, 160, 161, 163, 
173, 181, 191. 

virgatum, 158, 168, 169, 181, 231. 

Bp., 158, 160, 161, 175, 181, 191. 
Papilionacea?, 184. 

Parandra brunnea, 245. 
Parascaphirhynchus, 38, 41. 
alba, 38-40. 

Paratettix cucullatus, 227, 231. 
Parhypochthonius, 351. 

Paroxya hoosieri, 200. 

scudderi, 200. 

Parsonsia petiolata, 185. 

Parthenocissus quinquefolia, 171, 177. 
Parus atricapillus, 335. 

carolinensis, 335. 

Pasimachus elongatus, 240. 

Paspalum setaceum, 158, 161, 163, 170, 
173,181. 

Passer domesticus, 334, 

Passerculus sandwichensis savanna, 334. 
Passerella iliaca, 335. 

Patrobus longicomis, 227, 240. 

Peach, 380, 381. 

Pedicularis canadensis, 187. 

Peliopclta abbreviata, 263, 264. 

Pelops, 341, 349, 379. 

J americanus. 379. 

Pentatoma jutiiperina* 205 , 207, 208, 
223, 238. 

Pentstemon hirsutus, 174, 187. 

Percina caprodes, 287, 294-295, 298. 
Peribalus Umbolarius, i38. 

Perigenes fallax, 263. 

Penllus circumcinctus, 212, 224, 238, 
Petalostemon candtdus, 161, <178, 184; 

• 190,192, :, s .V 

purpureas, 178* 184* 

Pesotettix autunrnalis, 824,, 

.*< **.’ 'V*'. v V : .<u*. : "• r \-. - 


sit, 
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PhacepholiS-— continued . 

obscura, 265. 

Pheidole vinelandica, 253. 

Phidippus insolens, 212, 221, 230. 
Philaenus lineatus, 236. 

Phlegyas annuHcrus, 237, 263. 

Phlox bifida, 161, 178, 186 ; 191. 
Phoetaliotes nebrascensis, 202, 206, 234 
Phormia terraenovse, 224, 237, 252. 
Photuris pemisylvanica, 244. 

Phryma leptostachya, 187. 

Phrymacea*, 187. 

Phthiracarinoe, 346. 

Phthiracarus, 339, 340. 351, 377, 388, 
americanus, 377, 378, 388. 
arctatus, 388. 
arduus, 378. 
contractilis, 376. 
cryptopus, 388. 
flagelliformis, 377, 388. 
flavus, 388. 
glabratus, 388. 
magnus, 388. 
rotundus 388. 

Phthiria sulphurea, 250. 

Phymata fasciata, 237. 
wolffi, 237. 

Physalis heterophylla, 187. 
virginiana, 186. 

Physocnemum brevilineum, 245. 
Physostegia virginiana, 178, 186. 
Phytocoris colon, 236. 

Phytonomus comptus, 248. 

Pieris protodice, .248. 

Pike, 273. 

Pine, 258. 

Pipilo eryth roph thalmus* 33 5. 
Pitcher-plant, 353, 364. 

Platynus decorus, 240. 
extensicollis, 240. 
octopunctatus, 227, 240. 
pladdus, 241. 

Platyptera, 230. 

Plesia interirupta, 254. 
namea, 254, 
obscura, 254. 
sp„ 254. 


Plum-trees, 181. 

Poa pratensis, 161,169, 182. 

Podisus raaculiventris, 238. 

Polanisia graveolens, 184, 19h 
Polemoniace*e, 186. 

Polistes, 224. 
pallipes, 255. 

PolygaJa verticillata, 161, 162, 178, 184. 
Polygalaceae, 184. 

Polygonaceae, 183. 

Polygonum cristatum, 174, 183. 191. 
emersum, 183, 

tenue, 161, 162, 178, 179, 183, 191. 
Polyphylla hammondi, 207, 244. 
Polypodiaceae, 181. 

Polytaenia nuttallii, 186. 192. 

Pompilus ingenuus, 255. 

Poocaates gramineus, 334. 

Poplar, 227, 

Carolina, 198, 246. 

Lombardy, 181. 

Populus deltoides, 168, 169, 173, 182 
dilatata, 173, 182. 

Portulacaceae, 183. 

Porzana Carolina, 334. 

Potato-beetle, 226. 

Potato Stalk-borer, 226. 

Potentilla canadensis, 184. 

Prairie Lark. 320. 

Prenolepis fulva, 253. 

Prickly Pear, 178. 

Priocnemis nebulosus, 255. 

Prionapteryx nebulifera, 222, 250. 
Priononyx stratus, 255. 
bifoveolatUs, 255. 
thomae, 255. 

Proctacanthus brevipennis, 205, 251. 

milbertii, 251. 

Progne suite, 335. 

Promachus yertebratus, 251. 

Prunella vulgaris, 186. 

Primus pumila, 193. 
Pseudoscaphirhynchus, 40, 41, 
Psilocephala temoirhoidalis; 251. ^ 

‘ 1 pictipennis, 205, 250. 

Pshridia* 222 

1 fenestralis, 202, 214,2?2l, 233, 
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Psophus, 232. 

Psoralea onobrychis, 250. 

Pteridium aquilinum,J174, 181. 

Pterogasterea, 337. 

PterostichuB caudicalis, 240. 
erythropus, 240. 
lucublandus, 240. 
sayi, 240. 

Ptilodactyla serricoUis,j243. 

Pycnanthcmum linifolium, 256. 
muticum pilosum, 256 

Pyrameis huntera, 248 

Pyrgus tessdlata, 248. 

Q 

Quail, 309, 310, 333. 

Quercus alba, 177. 
macrocarpa. 177. 
marylandica t 172, 173, 182. 
velutina, 173, 182, 192. 

Quiscalus quiscula aeneus, 234. 

R 

Ranunculacea, 183. 

Raspberry, 3, 252. 

Cane borer, 2. 

Ratibida pinnata, 188, 192. 

Regulua calendula, 335. 
satrapa, 335. 

Reptilia, 257. 

Resthenia insitiva, 224, 236. 

Rhadiurgus leucopogon, 207, 251. 

Rharnnaceac, 185. 

Rhipiphorus pectinatus, 247. ■' 

Rhodobaenus 13-punctatus, 248. 

Rhus aromatica, 169, 173, 174, 175, 
176, 177, 180, 185, 192, 224, 236, 
237, 238, 246, 
radicans, 185. 

Rhyssematus lineaticollis, 212, 248. 

Kibes missouriease, 171, 184, 192. 

Rivellia 4-f asciata, 252. 
vixidulans, 25&. 

Robber-dies, 251. 

Robto/305f, 310/ 333. 

Romaleum mmplicioolle, 245. 

*' Rosa centoa, tfi. 

humili« t l59, 160, 184, 


Rosace®, 184. 

Rose, 244, 245. 

Roses, 15. 

Bride, 19. 

Golden Gate, 19. 

Ivory, 19. 

La France, 19. 

Madame Chatenay, 19. 

Meteor, 15, 16, 19, 24. 

Wild, 19. 

Wooton, 19. 

Rubiace®, 187. 

Rubus, 1,3. 

Rudbeckia hirta, 175, 188. 

triloba, 188. 

Ruellia ciliosa, 187. 

Rutace®, 184. 

s 

Salicace®, 182. 

Salix tristis. 173, 180, 182, 191 
Salomonia commutata, 182. 
Sand-bur, 209, 233. 

Sand-myrtle, 222 
Sand Wasp, 212. 

Sanicula canadensis, 186. 

Saprinus, 227. 

ferrugineus, 204, 243. 
fratemus, 243. 
patruelis 243. 

Sarracenia purpurea, 353, 364. 
Sayomis phoebe, 334. 
Scephithynchus, 41 
fedtschenkoi, 40, 41. 
hermanni, 40, 41. 
kaufmanni, 40, 41. 
platorhynchus, 40. 

Schinia arcifera, 249. 

Schistocerca alutacea, 201, 208, 226, 
, 233. 

americana, 233. 

Schizocerus sp„. 213, 252. 

Scolops grossus, 236. 

Scotobates calcaratus, 205, 247. 
Scrophularia marylandica, 187. 

nodosa, 226, 238, ■ 

Scxophulariaee®, 137. 
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Seudderia, 225. 
furcata, 235 
texensis, 235 

Scutovertex, 339, 350, 385. 
marinus, 385. 
petrophagus, 385 
pilosus, 384. 

Sehirus cinctus, 224, 239. 

Serinetha trivittata, 237. 

Serrarius, 349. 

Sesia tipuliformis, 249. 

Setophaga ruticilla, 335. 

Shovelnose Sturgeon, 37-44. 

Sialia sialis, 335. 

Sicyos angulatus, 171, 187, 1&9. 

Silene antirrhina, 183 
stellata, 177, 183. 

Silpha, 227 
insequalis, 242. 
noveboracensis, 242 
surinamensis, 242. 

Sinea confusa, 206, 236 
diadema, 236. 

Sitta canadensis, 335. 
carolinensis, 335. 

Smilax hispida, 182 

Smiliacese, 182. 

Solanacea?, 186. 

Solanum carolinense, 187. 
nigrum, 171, 187, 189. 

Solidago missouriensis, 159, 160, 180, 
188, 191. 
nemoralis, 188, 
rigida, 188! 
ttlraifolia, 188. 
sp., 225, 233. 

Sorghastrum avenaceum, 168, 169, 181, 

Sparrow, English, 308, 309, 315, 316, 
317, 321, 324, 325, 329, 330, 331, 

332, 333. 

Field, 309, 310, 31*5, 316, 317, 320, 
324, 328, 329, 330, 331, 332, 
Swamp, 309, 310, 315* 

Vesper, 309, 310. 

White~throated, 309, 310, 618, 317, 

333. 

Spartina cynosuroides, 173, 182. 


Specularia perfoliata, 187. 

Sphamdiura scarab&oides, 205,207, 242. 

Sphaerophthalma agenor, 254, 266. 
bioculata, 266. 
canella, 254. 

chlamydata, 204, 254, 266. 
creusa, 266. 
ferrugata, 253, 266. 
harmonia, 205, 208, 253. 
marra, 254, 266. 
occidentalis, 212, 253. 

4-guttata, 207, 253. 
rugulosa, 254. 
vesta, 254. 
n.sp., 253. 

Sphagnum, 380, 381, 385, 387. 

Spharagemon bolH, 201, 232. 
wyomingianum, 202, 212, 221, 232. 

Sphex ichneumoneus, 255. 
pennsylvanicus, 255. 

Sphragisticus nebulosus, 237. 

Sphyrapicus varius, 334. 

Spiders, 9, 212, 221. 

Spiza americana, 335. 

Spizella pusilla, 335. 
sociaHs, 335. 

Spogostylum albofasciatum, 250. 

Sporobolus cryptandrus. 158. 166, 169, 
170, 175, 180, 182, 191. 

Spruce, 387. 

Staohyocnemia, 211. 

Spicalis, 206, MO, 237. 

Stachys, 239. 

Stalk-borer, Potato, 22 6 . 

Staphylinus maculoeus, 242. 
tomentosus, 242. 

Stenolophus dissimilis, 242. 
ochropeaus, 242. 

StenqjahyUua capUlaris, 168, 169, 173 ?J 
182. 

Stereopalpus mellyi, 247. 

Stsetia earotoa, 356. 

Stictocephala lute*, 236. 

Sdpa spartan 158. 161. 373. l&L 190.1 

Stiigtxltfmta axteHcola, 224. 244.*" 

Strophostyka1*4 ' *< r V 

ombeltata, 1*4. • u * * •» 4 
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Sturgeon, Shovelnose, 37-44. 
Sturmia albifrons, 252. 

Stitmella magna, 334. 

Sumac, 224. 

Sunflshes, 27-35. 

Swamp-sparrow, 309, 310, 315. 
Syntherisma fUiformis, 159, 181. 
Syrbula admirabilis, 201, 225, 231 
Syrphid fly, 213,223, 251. 

Systena blanda, 246. 

Systoechus vulgaris, 250. 


T 

Tachysphex texanus, 256. 

'{'achytes obacurus, 256. 
texanus, 207. 

Talinum rugospermum, 174, 178, 179, 
183, 192. 

Tectocepheus velatus, 370. 

Tegeocranus, 347, 35*0, 370, 385. 
lamellatus, 370, 371, 385 
flatus, 370. 

Tencbrio molitor, 247. 

Tenebrioides mauritamca, 243. 
Tenebrionidse, 212, 

Tenthredo verticalis, 252. 

Teriaa lisa, 248. 

Termes flavipes, 221, 230, 

Terrapene Carolina, 257. 

Tetragnatha laboripsa, 230. 
^etragonoderuafasciatus 211,227, 241. 
^fetralonia dilecta, 206, 257. 

Tetraopes femoratua, 245, 
tettaophthalinus, 245. * 

Tettigia hieroglypbiat, 204, 236, 
Tettigiftae, 200. 

*£ettix arenosus, 201,230, 

Teucrium catiadente, 159,160,175i 176, 

; 

TbaapiumtrifoUaium aureum, 186, 
TliiiKxtnkia, 45. 







Tinicephalus simplex, 236. 

Tiphia punctata, 254. 

Tipula sp., 250. 

Tobacco plant, 154. 

Toxostoraa rufum, 335. 

Trachyrhacbis, 222. 

thomasi, 202, 233. 

Tradescantia virginiana, 182. 

Tree-toad, 225. 

Trhypochthonius, 351. 

Trichius piger, 245. 

Triehobaris trinotata, 248. 

Trichodrilus, 45, 46, 47, 48, 50. 
allobrogum, 45. 
pragensis, 45, 48. 

Tricuspis seslerioides, 158, 173, 182. 
Trielis octomaculata, 207. 254. 
Trimerotropis citrina, 212, 226, 233, 
260. 

inaritima, 200, 261. 
saxatilie, 200. 

Triosteum aurantiacum, 177. 

Tritia lentula, 376. 

Trizetes, 349. 

Troglodytes aedon, 335. 

Trombidium locustarum, 230. 

Trox scabrosus, 221, 244. 

suberosus, 244. 

Tumidalvus, 337, 350, 387. 

americsna, 387. 

Turtles*, 227. 

Tyloderma foveolatum, 224, 248. 
Tympanuchus americanus, 334. 
Typocerus ainuatus* 245. 

velutinus, 245, 

Typophorua aterrimus, 246. 

Tynumus tyrannus, 334. 

' V ' * . ' 

XJdSqpsylta nig**; 262. 

' tolmata, *12,221, 235, 252. 

Ulmaotte, 182. 

Utonus, 1. . '. . . 

• ••/■ americao*, $ . • 

rmMJHCens. iw. v//:. 
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V 

Vagnera racemosa, 177. 

stellata, 177. 

Verbascum thapsus, 187. 

Verbena, 251, 256. 
bracteosa, 186, 190, 
stricta, 186, 190. 

Verbenace®, 186. 

Vespa cuneata, 255. 

germanica, 255. 

Vireo olivaeeus, 335. 
philadelphicus, 335. 
solitarius, 335. 

Vitace®, 185. 

Vitis vulpina, 168,171 (see Errata). 185. 
Volucella fasciatar, 212, 223, 226 (see 
Errata), 251. 

w 

Wala mitratus, 230. 

Walnut, 171, 382. 

Warbler, Myrtle, 309. 310. 315 317. 
Wasp, Sand, 212. 

Wasps, 213, 223. 

White-grubs, 318. 

White Oak, 177. 

-throated Sparrow, 309, 310, 315, 317, 
* 333. 

Willow, 198, 227, 242,.245, 246. 
Witch-hazel, 3. 


X 

Xanthoptera semiflava, 205,1249. 

Xanthoxylum americanum, 184. 

Xiphidium, 225. 
brevipenne, 235. 
strictum, 235. 

Xylopinus saperdioides, 205, 247. 

Xylotrechus colonus, 245. 

Xysticus gulosus, 230. 

Y 

Ypsia undularis, 249. 

Yucca, 248. 

Z 

Zabrotes, n. sp., 247, 

Zelus luridus, 237. 
renardi, 206, 237. 
socius, 206; 223, 224, 237. 

Zenaidura macroura, 334. < 

Zetes ephippiatus, 3$0. 

Zetr-chestes, 349, > 4 
micionychus, 

Zodion leucostoma, 251. 

^bliquefasciatum, 207, 251. 

Zonotrichia albicollis, 334. 
leucophrys, 334. 

Zuphium longicolle, 204, 241. 

Zygogramma suturalis casta, 246. 
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